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Some Psilophytales from the Hamilton group in 
western New York' 


CHARLES B. READ 
(WITH PLATE 30) 


INTRODUCTION 


In the spring and early summer of 1936, Mr. Carl W. Mumm and the 
writer spent six weeks collecting fossil plants in the Devonian sections of 
western New York from Canandaigua Lake westward to Lake Erie in the 
vicinity of Buffalo. Particular attention was given to the thin, lenticular 
masses of iron pyrites which occur in many localities at the top of the 
Moscow shale of late Hamilton age and below the Genesee shale of early 
Genesee age. Because this ferruginous band has been regarded in the past 
as the thin western representative of the Tully limestone it is known as the 
Tully pyrites. In recent years it has been assigned to the Hamilton by 
Cooper and Williams (5). The general features of these beds are well- 
known to geologists. They occur as lenses which may be 6 to 8 inches 
thick and have an areal extent of several hundred square feet. Upon close 
examination, the material is seen to consist of the pyritized remains of a 
varied, dwarfed marine fauna intermingled with rare fragments of fossil 
plants. Small quantities of calcium carbonate remain, but the fossils are 
largely infiltrated and replaced by the sulphide of iron which likewise acts 
as a cementing agent. Evidently the pyrites band marks a shoaling of the 
Devonian seas and probably development of shallow lagoons of small 
extent where the marine fauna lived under conditions which caused its 
dwarfing. Land vegetation must have been established in areas near 
enough so that occasional fragments could drift in and become entombed 
on the foul bottom where they were preserved by infiltration of iron 
sulphide. 

For the most part, the plant fossils consist of bits of stems and petioles 
which, in some cases, were crushed before petrification. The flattened 
specimens are, of course, very difficult to work with. However, those 


which are uncrushed or only partly flattened in many cases reveal suf- 
ficient detail to permit morphological study. Owing to the opaque nature 
of the iron pyrites the sections must be cut and polished for study with 
reflected light rather than ground thin for transmitted light. 

The majority of the specimens collected are yet unstudied, except in a 
very preliminary fashion. The flora is, however, of fair size for such an 
early one and promises to furnish considerable information bearing on the 


' Published with the permission of the Director, Geological Survey, United States 
Department of the Interior. 


[THE BULLETIN FOR NOVEMBER (65: 507-597) Was ISSUED NOVEMBER 1, 1938] 


599 


BULLETIN or THE Torrey Boranicat CLuB, Vow. 65, No. 9, DecemBer, 1938 








600 BULLETIN OF THE TORREY CLUB [VOL. 65 


morphology of the Devonian plants. Two of the forms present are mem- 
bers of the Psilophytales and are extremely interesting—one because of 
the fact that it is the second record of the genus, which has been previously 
known only from Middle Devonian rocks in the Burdeck Basin, Queens- 
land, Australia, and the other because of its possible bearing on the rela- 
tionship of the Psilophytales and the early fernlike types. 
There follow brief preliminary descriptions which point out the princi- 

pal features of these forms. 

PSILOPSIDA 

PSILOPHYTALES 
ASTEROXYLEAE 


Schizopodium mummii, n. sp. 

In the suite of specimens collected in Gooding’s Landing Ravine near 
Cottage City and a mile or so from the shore on the east side of Canan- 
daigua Lake is a block carrying a fragment of a stem which is referable to 
the genus Schizopodium Harris (7), previously known only from a single 
specimen collected in rocks of Middle Devonian age in Australia. The 
general aspect of this plant, which has been named for Mr. C. W. Mumm 
of the Geological Survey, is seen in figures 1—3. It will be observed that the 
fossil consists of a stem fragment carrying a lobate stele roughly cross- 
shaped in outline but with the ends of the bars enlarged as a result of the 
formation of a sort of secondary xylem. Surrounding this stele are bits of 
parenchyma, but in general these outer tissues are very poorly preserved 
and provide little morphological information of value. 

A more detailed examination of the xylem reveals the fact that this is 
for the most part clearly primary. There appears to be an enlarged area 
of this tissue towards the extremity of each arm. Apparently, these arms 
become complicated as a result of further splitting or fluting of the 
column, as is seen in figures 2 and 3. The position of the protoxylem is 
definitely mesarch, a feature which is particularly obvious in figure 1. The 
most striking feature of this fossil is the development of what appears at 
first glance to be secondary growth at the apices of the arms or lobes of the 
column of xylem. This regular radially directed xylem is seen at xr in 
figure 1 as well as in the other two figures taken at lower magnifications. 
The preservation of the outer tissues is unfortunately so poor that cam- 
bium, if originally present, cannot be seen. 

In the very similar tissue observed in the Australian Schizopodium 
davidi, Harris was of the opinion that this is not a true secondary xylem, 
since he could find no trace of cambium even in well-preserved specimens. 
He was, rather, of the opinion that this was a sort of pseudo-secondary 
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xylem. In discussing the probable origin of this radially arranged wood 
which he regarded as intermediate between true secondary and primary 
xylem, he suggested that ‘“‘the desmogen cells outside the protoxylem tend 
to divide radially, which is the one direction in which they can divide 
freely, while the inner desmogen cells divide irregularly” (7). Thus, the 
irregularly as well as the radially arranged xylem could have been de- 
veloped. 

As regards the pitting of the tracheids, in the small amount of material 
at hand it has been impossible to demonstrate this. In Schizopodium 
davidi the pitting was shown to be scalariform in the protoxylem and multi- 
seriate-bordered in the metaxylem and the problematical secondary 
growth. 

Summarizing the information, Schizopodium mummii is known at 
present from a fragment which indicates a slender axis carrying a solid 
xylem strand cross-shaped in transverse section. Presumably, the phloem 
followed its contour. The apices of the lobes are marked by the occurrence 
of a somewhat radially arranged xylem presenting the appearance of being 
secondary. The exact nature of this tissue cannot be determined from this 
material owing to its poor preservation. 

Schizopodium mummii appears to be quite closely related to S. davidi 
Harris (7). However, an important difference is seen in the definitely 
mesarch nature of the primary xylem (excluding the radially arranged 
tissue) in the American plant as opposed to the exarch condition in the 
Australian specimen. Comparisions, however, cannot be carried very 
far at present owing to the fragmentary nature of the material. 

The most interesting fact about this plant is its presence in Middle 
Devonian (Hamilton) strata of New York, some 9,000 miles from Queens- 
land, Australia, where the only other known species of the genus is found, 
also in rocks of Middle Devonian age (7). This may be taken to indicate 
that the genus is widely distributed, and was a frequent type in the 
Devonian landscape. It seems almost certain that it will be found at num- 
erous localities as the Devonian floras are more completely studied. 

Locality —Outcrop known locally as Tully pyrites at stream level in 
Goodings’s Landing Ravine, 1 mile east of Gooding’s Landing, Canan- 
daigua Lake, New York. 


ARACHNOXYLON N. gen.” 


Characters at present are those of the only known species, which fol- 
lows. 


* From the Greek apaxvn, spider, and £i\ov, wood, having reference to the outline 
of the xvlem as seen in transverse section. 
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Aarchnoxylon kopfi (Arnold), n. comb. 


Asteropleris kopfi Arnold, Buffalo Soc. Nat. Sci. Bull., 17 (1): 7-9, text 

fig. 2. 

In 1935 Arnold described, under the name A steropteris kopfi, a poorly 
preserved fragment of a small stem, the only illustration being a diagram. 
It is clear, however, from his description that he had in hand a specimen 
identical with the splendidly preserved stem in the writer’s more recent 
collection from Canandaigua Lake. As will be shown at a later point, this 
species is not congeneric with Asleropteris Dawson and must be assigned 
to a new genus. 

The general features of Arachnoxylon kopfi are shown in figure 4, which 
is a photograph, of a polished surface of a transverse section, magnified 
about 10 times. In the center is a highly fluted strand of xylem appearing 
as a many-armed, starlike figure. Near the apex of each of the protuber- 
ances is situated the mesarch protoxylem and a small island of parenchyma 
which usually is disorganized. The exact situation is perhaps made some- 
what clearer by an examination of figure 5, which is a photograph taken at 
somewhat higher magnification. The protoxylem is centered around an 
area of what was apparently undifferentiated parenchyma forming a so- 
called loop. This is a structure which is rather characteristic of the early 
ferns. 

Sheathing the xylem is parenchyma which is probably referable to 
phloem, and which appears to follow the contour of the xylem in a general 
way, although there is much greater thickness in the reéntrants or bays 
than there is in the region of the apices. The dark spaces shown in this 
tissue are simply cavities or holes where the pyrites has been dragged from 
the interior of cells. In the oblique light used to illuminate the surface 
these, owing to the shadows which are cast, appear as dark cells suggesting 
gum-filled spaces. The details of this tissue cannot be made out, although 
its limits are clear. 


On the exterior is small-celled parenchyma forming a zone of ap- 


Explanation of Plate 30 


Figs. 1-3. Schizopodium mummii n. sp. Figs. 2 and 3 transverse sections of the 
stem illustrating the lobed outline of the xylem and showing the enlarged apices of 
the arms X10; Fig. 1 a portion of a stem at a somewhat higher magnification showing 
the protoxylem (px), the metaxylem, and the radially directed xylem (xr), 25. 

Figs. 4, 5. Arachnoxylon kopfi (Arnold) n. comb. Fig. 4 transverse section of the 
stem showing the stellate xylem, the problematical phloem, and the general relations 
of the tissues X10; Fig. 5 portion of the same section at a higher magnification, (x) 
the metaxylem, (px) the protoxylem, (ph) the problematical phloem, (oc) the cortex, 
x25. 
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preciable width and extending outward as far as the present limits of the 
specimen. This is probably cortex and extends just under the epidermis. 

Noteworthy is the fact that there are no vascular strands given off by 
the stem stele and passing out into leaves. It is, of course, possible that 
there may have been scale leaves, but there is no evidence of any larger 
leaves with vascular tissue. 

In summary, then, the stem of Arachnoxylon kopfi presents the follow- 
ing features: 

1. A stele stellate in transverse section with a solid xylem and sinuous 
xylem arms. In other words, it is a highly fluted column. The xylem is 
mesarch, a protoxylem group being situated at the apex of each arm. An 
island of parenchyma occupies the middle of each protoxylem group. The 
phloem follows the xylem contours but fills to a greater extent the bays 
than the points, thus making less prominent the fluted nature of the stele. 

2. On the exterior is a small-celled parenchyma extending to the outer 
edge of preserved material. 

3. Leaf traces or other vascular strands are not known to depart from 
the stele, and there is no evidence of leaves of any sort existing. Branching 
is unknown. 

From the above description it is evident that the New York fossil 
approaches representatives of the genus Asteroxylon in general organiza- 
tion. Both have a stellate xylem, and the zone of phloem is similar in both 
cases. In the known species of Asteroxylon (8, 9, 10) the protoxylem is 
slightly immersed but does not form the prominent loops that are seen in 
Arachnoxylon kopfi. It is impossible to compare the leaves or scalelike 
emergences in the two since there is no evidence of such structures in A. 
kopfi. The great difference between Asteroxylon and Arachnoxylon is the 
presence of the mesarch protoxylem and the parenchymatous island or 
peripheral loop in the apex of each arm in the latter, as opposed to the very 
simple, slightly immersed protoxylem area in A steroxylon. Examination 
of the material also gives the impression that there is more of a fixity in 
the stelar form in Arachnoxylon then in the Asteroxylon. In the writer’s 
opinion the presence of this “peripheral loop”’ is a matter of considerable 
importance. 

The reasons for removing the fossil under discussion from A sleropterts 
Dawson are rather obvious. The two are quite different. Asteropleris 
novaboracensis (3, 6), the only known species, is a siphonostelic stellate 
type which shows evidences of whorls of phyllophores. The features of 
both stem and phyllophore trace indicate its inclusion in.the Zygopteri- 
daceae. Apart from the occurrence of “peripheral loops’’ in the arms of 
both there is no more than a very general similarity of stelar form. 
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This fossil, Arachnoxylon kopfi, seems to represent a very important 
morphological type among Devonian plants. From the viewpoint of stem 
structure it is rather close to what might be considered the fern prototype. 
It is a nonmedullated stellate type, a protostele approaching in form the 
stellate steles of the Devonian and Carboniferous Zygopterideae, such as 
Asteropteris novaboracensis Dawson, Ankyropteris grayi (Williamson) 
Scott, Ankyropteris henricksi Read, Austroclepsis osborni Sahni, and 
Asteroclaena laxa Stenzel. The protoxylem, it will be recalled, is situated 
around the “peripheral loops’ of undifferentiated parenchyma in these 
ferns and presents an appearance identical to the mesarch condition 
observed in Arachnoxylon. The writer is of the opinion that this is an indi- 
cation of real relationship. It is true that the zone interpreted as phloem is 
quite broad in the New York plant as compared with the similar tissue in 
the Zygopterideae. However, this is only a matter of detail and could 
readily have been modified. With increase in size such a plant type might 
readily have developed a parenchymatous central area in the stele con- 
stituting a mixed or true pith. And from the dichotomous or lateral 
branches of such a type one might expect to develop the primitive tetra- 
stichous phyllophore which is characteristic of A sleropteris novaboracensis 
or the structure typical of Stauropteris (1, 2), the earliest members of the 
Zygopterideae whose stelar morphology is well-known. 

In short, the writer suggests that such a type as Arachnoxylon kopfi 
may be regarded as morphologically close to the psilophytalean ancestor 
from which the Paleozoic fern types were derived. The peripheral loop 
points to a certain amount of relationship between the Zygopterideae and 
the fossil described above. From such stelar type the phyllophore of the 
Stauropteris or Asteropteris type could have readily been derived as a 
result of branching. 

[t is likewise probable that from a type showing the structural features 
of this plant the Cladoxyleae were derived as a result of stelar branching, 
resulting in the so-called polystelic condition, a factor related to increase 
in size, and at the same time modification of lateral branches into mega- 
phylls. This group, the Cladoxyleae, still is problematical, although 
Bertrand (4) has gone far toward its elucidation. In his opinion its affinities 
lie with the ferns. 

Locality —Outcrop known locally as Tully pyrites at stream level in 
Gooding’s Landing Ravine, 1 mile east of Gooding’s Landing, Canan- 
daigua Lake, New York. 


SUMMARY 


i. Two representatives of the Psilophytales are described from the 
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upper Middle Devonian of western New York. These are Schizopodium 
mummii n. sp., and Arachnoxylon kopfi (Arnold) n. comb. 

2. Schizopodium mummiti is a stellate type showing a small amount of 
radially arranged, secondary-like xylem at the apex of each arm. The type 
specimen is only a fragment. This fossil is the second known occurrence of 
the genus, the other station being in Queensland, Australia, in rocks of 
approximately the same age as those in which S. mummii occurs. 

3. Arachnoxylon kopfi (Arnold) n. comb., is a form resembling known 
representatives of the genus A steroxylon. It differs in its more robust aspect 
and in the presence of loops or islands of parenchyma around which is 
located the protoxylem near the apex of each arm. The phloem loosely 
follows the contour of the xylem, and outside is a zone of parenchyma. 
Appendages, and branches are unknown. 

4. It is suggested that from a plant showing stem structure similar to 
Arachnoxylon the early fern types such as the Zygopterideae and the 
Cladoxyleae may have been derived. The writer is inclined to regard this 
form as highly organized representative of the Psilophytales “‘on its way 
towards becoming a fern.”’ 
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Notes on plants of the Pacific Islands. I. 
F. R. FOSBERG 


To record miscellaneous and fragmentary observations accumulated 
while studying and determining plants from various islands of the Pacific 
it seems worth while to start a series of papers, to appear at irregular 
intervals as sufficient material accumulates. The first of these is presented 
here, treating species of the genera Gouania (Rhamnaceae), Diospyros 
(Ebenaceae), and Randia (Rubiaceae). 

Thanks are due to the authorities and staff of the New York Botanical 
Garden for the privilege of work’ng in the herbarium and for various 
courtesies extended to me while working there, and also to the authorities 
of the Bernice Pauahi Bishop Museum, of Honolulu, for the loan of some 
of the specimens treated in this paper. 


GOUANIA 


Gouania mangarevica Fosberg, n. sp. Frutex scandens hirsutus vel tomen- 
tosus, folia dimorpha piloso-hirsuta supra bullata serrata membranacea vel 
chartacea, flores in spicas glomerata, spicae maxime 12 cm. longae, bracteoll 
minuti caduci, flores maxime 3 mm. latae pentamerae, styli 3, discus sub stylis 
barbatus in lobos triangulares productus. 

Liane 20 m. or more long, older parts woody, younger parts hirsute-pilose 
with tawny spreading hairs, older parts becoming rusty-tomentose; leaves 
alternate, dimorphic, sparsely hirsute-pilose on both sides, especially beneath 
on the veins, bullate above, those on young sterile parts of the plants oblong or 
cblong-ovate, up to 9 cm. long and 4 cm. wide, truncate at base, acuminate at 
apex, coarsely serrate, especially above, membranous, those on older parts 
broadly ovate- or elliptic-cordate, obtuse to acuminate, usually shorter than 
those on sterile branches, as much as 6 cm. wide, chartaceous; tendril-bearing 
branchlets in the axils of the leaves, these sometimes bearing one or two small 
leaves, the tendrils slender on young branches but becoming much thickened 
and woody on the older parts, 2—3 tendrils borne on one branchlet, on older 
parts these branchlets more robust, sometimes occurring 2 at one node, 
bearing the inflorescences as well as tendrils. Inflorescence densely yellowish- 
tomentose, spicate; spikes as much as 12 cm. long, often borne as many as 6 
on a branchlet, forming a panicle; glomerules small, subtended by minute 
caducous bractlets, often scarcely manifest; flowers usually sessile, rarely 
short-pedicelled, pentamerous, about 3 mm. across when spread out; calyx 
tomentose externally, its lobes ovate, 1 mm. long, obtuse, glabrous within; 
petals alternate with the calyx lobes, clawed at the base, about 1 mm. long, 
the limb suborbicular, saccate, surrounding the upper part of the stamen; 
stamens opposite and almost equalling the petals; filaments flat, dilated to- 
ward the base, inserted beneath the disk between its lobes; anthers almost 
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circular, 0.2-0.3 mm. long, the anther sacs terete; disk thin, produced into 
triangular lobes with strap-shaped apices, opposite the calyx lobes and two- 
thirds their length, glabrous except for a conspicuous tuft of hair immediately 
below the styles; styles 3, distinct to the base, divergent, glabrous, fleshy, 
about 0.7 mm. long; ovary inferior but indistinct in flower; fruit unknown. 


GAMBIER ISLANDS, MANGAREVA: South side Mt. Mokoto, upper forest’ 
climbing over bushes and trees, alt. 320 m., June 2, 1934, St. John 14844 
(type) (B); northwest slope Mt. Duff, in woods on low bushes, alt. 110 m., 
May 24, 1934, St. John 14488. (B). 

Mangarevan name ‘‘/ara koa” (acc. Theophile, a native informant). 

This species seems to resemble most closely the widespread Indo- 
Malaysian G. tiliaefolia and G. javanica and also certain similar American 
species but differs from all in the dimorphic leaves and in the tuft of hair 
surrounding the styles. This whole group of species of Gouania badly needs 
revision. Perhaps all might be united into one large species with many 
varieties, as they closely resemble each other. However, certain details in 
the formation and hairiness of the disk, and especially in the length and 
degree of union of the styles seem significant. All specimens of G. liliaefolia 
and G. javanica examined except one had very short styles. Most of them 
had more prominent bracts and less paniculate inflorescences than G. 
mangarevica. More distantly related are G. vitifolia of Hawaii, with shorter 
spikes and quite different leaves, and G. Richii of Fiji, with almost glabrous 
leaves and with the styles united part way up. 

Hooker and Arnott (Bot. Beechey Voy. 61, 1832) report Gouania 
dominguensis L., an American species, from the Society Islands, citing a 
Lay and Collie collection, and many subsequent authors have credited 
the species to these islands, presumably on the basis of this report. To 
my knowledge no other collection has been cited. The authorities at Kew 
are unable to locate this Lay and Collie specimen, so its identity may not 
be determined. However, remembering that Hooker and Arnott regarded 
most of southeastern Polynesia as included in the Society Islands, and 
since no other Gouania has been found in southeastern Polynesia, I think 
it quite probable that the Lay and Collie specimen belonged to G. man- 

garevica. The expedition spent some time in Mangareva and is known to 
have collected several other plants there. It is unlikely that it was an 
American species, unless there was a confusion in labeling, as with several 
other plants collected by this expedition. 

Fruiting specimens are much to be desired. 


DIOSPYROS 


While working up the Hawaiian species of Diospyros I found it neces- 
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sary to determine the status of the Maba sandwicensis reported by See- 
mann and subsequent authors from Fiji. This did not prove as easy to 
settle as was expected, and led to a considerable study of various Pacific 
Ebenaceae, and comparison with available Malaysian and Asiatic material. 
No attempt was made at a revision of the Pacific species of this group, 
but some observations were made which seem worth recording. The 
specimens studied are mainly in the herbaria of the New York Botanical 
Garden and the Bishop Museum, designated here respectively as (N) and 
(B). Dates of collections are not cited when collectors’ numbers are 
available. 

The recent study of the Malaysian Ebenaceae by R. C. Bakhuizen 
van den Brink (Bull. Jard. Bot. Buit. ser. 3, XV', 1936; XV, 1937) treats 
some of the Pacific species and makes the combinations for several of 
them under Diospyros, but touches upon the extra-Malaysian ones only 
incidentally. Bakhuizen’s reasoning (Gard. Bull. Str. Sett. 7, pt. 2, 1933) 
in reducing Maba to Diospyros seems, in the light of these further studies 
of Pacific species, to be thoroughly sound, and necessitates the transfer of 
several Pacific island species from Maba to Diospyros. Other transfers are 
doubtless to be made, but material has not been available to determine 
their exact status. 

Diospyros subgen. Maba sect. Ferreola 


Diospyros L. subgen. Maba (Forst.) Bakh sect. Ferreola (Roxb.) 
Fosberg, n. comb. 
Ferreola Roxb. Pl. Corom. 1: 35, t. 45, 1795. 
Maba sect. Ferreola Hiern, Trans. Cambr. Philos. Soc. 12: 108, 1873. 
Diospyros subgen. Maba sect. Forsteria Bakh. Bull. Jard. Bot. Buit. 
ser. 3, XV?: 50, 1937. 

Hiern’s name Ferreola, based on Roxburgh’s genus Ferreola (credited 
to Koenig by Index Kewensis), seems to be the earliest to have been used 
in the sectional category for this group of species, and so by the rule of 
priority must replace Forsteria. It may be argued that Hiern’s section of 
Maba was more inclusive than Bakhuizen’s section of Diospyros, but the 
type species of Roxburgh’s genus was Ferreola buxifolia (Diospyros ferrea) 
which was also included in Hiern’s section Ferreola and is the principal 
species of Bakhuizen’s section Forsteria, though no type species was desig- 
nated. This seems to make all three nomenclatorially equivalent, and 
therefore the earliest name must take precedence. 

The present studies show that there are at least five distinct species 
belonging to this section, and a number of additional varieties in the two 
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Diospyros ferrea (Willd.) Bakh., var. nandarivatensis (Gillespie) 
Fosberg, n. comb. 
Maba nandarivatensis Gillespie, Bish. Mus. Bull. 74: 13, 1920. 

Bakhuizen reduces this species outright to D. ferrea var. sandwicensis, 
but it seems to me to present differences enough to be maintained as a 
variety. The leaf-shape is not that of var. sandwicensis and the fruit is 
more nearly that of var. liltorea. The branched inflorescence (in the stami- 
nate plant as shown by Smith 544 as well as in the pistillate as described 
by Gillespie) suggests that it may have some relationship with D. elliptici- 
folia, and, indeed, except for the small size of the fruit, might equally well 
be placed in the latter. It certainly connects the two. 

As recognized here, the size of the leaves and fruits varies considerably, 
but there seems no place to draw a line between them. Those with large 
leaves tend to have large fruits, but this is not constant. 

Specimens examined: 

Fiyt Is.: Viti Levu, Tholo North Prov., Nandarivatu, Gillespie 3764 
(N); Vanua Levu, Thakaundrove, Natewa Peninsula, Uluingala, Smith 
1982 (N); Vanua Levu, Thakaundrove-Malhuata boundary, crest of 
Korotini Range, bet. Navitho Pass and Mt. Ndelaikoro, Smith 544 (N); 
Vanua Levu, Mbua, southern portion of Seatovo Range, Smith 1564 (N); 
Kandavu, hills above Namalata and Ngaloa bays, Smith 126 (N). 

CAROLINE Is.: Yap, Kanehira 11840 (N). 

PALAU Is.: small islands near Korror, Herre 29 and 36 (N). 

The last four collections cited have much larger leaves than the first 
four. 

Diospyros ferrea (Willd.) Bakh., var. Gillespiei Fosberg, n. var. 

Ramuli glabrati; folia coriacea elliptica vel oblonga subsessilia canaliculata, 
nervis supra impressis; fructus subsessilis 1.5-2 cm. longus; calix in fructu 
glaber. 

Branches and branchlets gray, beset with prominent lenticels, strigose 
when very young, but early glabrate; leaves stiff-coriaceous, elliptical to 
oblong, subsessile, canaliculate, the veins prominently impressed above, the 
blade up to 8 cm. long and 3.5 cm. wide, glossy, minutely appressed puberulent 
when very young, but soon becoming glabrate; flowers not seen; fruits sub- 
sessile, cylindric to ellipsoidal, sparsely appressed hirtellous, 1.5—2 cm. long, 
tipped with the persistent style; fruiting calyx cupulate, 7-8 mm. across, its 
lobes rounded to obtuse, low, glabrous inside, glabrous or almost so outside. 

Fiyt Is.: Viti Levu, Naitasiri Province, woods near road beyond 
Tamavia village, 73 mi. from Suva, alt. 150 m., Gillespie 2450 (B, N) 
loc., Gillespie 2146 (B), (type). 

Referred by Gillespie to Maba sandwicensis, by A. C. Smith to Maba 
buxifolia, and by Bakhuizen to Diospyros ferrea var. littorea. 


; Same 


, 


193 


OL. 65 


Pie) 


WSIS, 
as a 
it is 
umi- 
ibed 
tici- 
well 


bly, 
irge 


764 
nith 

of 
N); 


N); 


irst 


ita, 
ctu 


ose 

to 
the 
ont 
ib- 
ng, 
its 


nd 
ne 


ba 


1938] FOSBERG: PLANTS OF THE PACIFIC ISLANDS 611 


Diospyros ferrea (Willd.) Bakh., var. subimpressa Fosberg, n. var. 

Ramuli glabrati; folia coriacea elliptica glabrata, nervis supra sub- 
impressis; fructus ovoideus vel ovalis strigosus, calix in fructu planus vel 
reflexus strigosus. 

Branches brownish, beset with prominent lenticels, sparsely strigose 
when young, glabrate; leaves stiffly coriaceous, elliptical, acute at base, 
rounded-acute at apex, sparsely strigose beneath when young, glabrate, the 
veins somewhat impressed above, the petiole about 2.5 mm. long; flowers not 
seen; fruits solitary on peduncles 2 mm. or less long, ovoid to broadly oval, up 
to 15 mm. long and 13 mm. wide, tipped with the persistent style, rather 
persistently strigose; fruiting calyx flat or with lobes reflexed, about 7 mm. 
wide, the lobes low, obtuse, strigose inside and outside. 


Fiyjt Is.: Viti Levu, Rewa Province, woods near summit of Korom- 
bamba mountain, Gilles pie 2324 (B), (type). 

Very close to var. Gillespiei, differing chiefly in the shape of the fruit 
and in the less conspicuously impressed veins. Referred to Maba sand- 
wicensis by Gillespie. 


Diospyros ferrea (Willd.) Bakh., var. savaiiensis (Christ.) Fosberg, 
n. comb. 
Maba savaiiensis Christophersen, Bish. Mus. Bull. 128: 173, 1935. 
Characterized by coriaceous leaves, reticulate on both sides, abruptly 
contracted, then shortly attenuate into a petiole, blade ovate-acute, 
fruiting calyx reflexed, appressed puberulent inside and out, and fruit 
appressed puberulent. Plant otherwise glabrous or very early glabrate. 
SAMOA: Savaii, Falealupo-Fagalele, Christophersen 3328 (N). 


Diospyros ferrea (Willd.) Bakh., var. angustifolia (Miq.) Bakh. 

Schlechter 19205 from ‘“‘Walder bei Alexishafen, Kaiser-Wilhelmsland”’ 
(N) is, so far as I know, the first record of this variety from New Guinea. 
It agrees well with material of this variety (Thwaites; DeSilva 43 from 
Ceylon (N), cited by Bakhuizen. The other two specimens cited by him, 
Stocks from Malabar Concan (N) and Kajewski 932 from the New Hebrides 
(N) do not agree so well, and probably do not belong to this variety. 


Diospyros ellipticifolia (Stokes) Bakh., var. elliptica (Forst.) Fosberg, 


n. comb. 
Maba elliptica Forst. Char. Gen. Pl. 122, ¢. 61, 1776. 
Ferreola ellipticifolia Stokes, Mat. Med. 535, 1812. 


This, the typical form with elliptic obtuse leaves, dull and venulose 
above, may be reported, I think for the first time, from Niuafou, (Jaggar, 
Oct. 1930, (B) ). 

This variety is widespread from Samoa to Malaysia and southeastern 
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Asia. Specimens were examined from Samoa, New Caledonia, and Am- 
boina (all N). Forster’s original material came from Tonga. 


Diospyros ellipticifolia (Stokes) Bakh., var. iridea Fosberg, n. var. 
Maba aff. elliptica Christophersen, Bish. Mus. Bull. 128: 173, 1935. 

Arbor, ramuli aureo-sericei glabrati; folia lanceolata; flores paniculatae; 
fructus 23-25 mm. longus leviter umbonatus; calix in fructu cupulatus 
glabratus. 

Tree 6 m. tall, branches terete, grayish brown, rather smooth; leaves not 
congested; young parts at first golden-sericeous, very early glabrate; leaves 
lanceolate, slightly acuminate, blunt, up to 11 cm. long and 3 cm. wide, 
chartaceous, glossy, drying an almost iridescent gray-brown, the petiole 
3-5 mm. long; staminate flowers in loose 4-5 flowered panicles about 10-13 
mm. long, panicle and calyx densely sericeous; calyx tube 2 mm. long, lobes 
1 mm., acuminate; corolla tube cylindrical, 4 mm. long, 1 mm. wide, sericeous 
just beneath the lobes, otherwise glabrous, lobes ovate, 1 mm. long, sericeous; 
pistillate flowers not known; fruit on a peduncle 1 cm. long, red when ripe, 
yellow when immature, 23-25 mm. long, 15 mm. wide, slightly umbonate at 
apex; fruiting calyx glabrate, cupulate, 7-8 mm. across, lobes obtuse. 


SAMOA: SAVAII, near Tufutafoe, alt. 10 m., Christophersen 2272 (B, N)’ 
3310 (B, N) (type); (type sheet B). No. 2272 is in flower and no. 33/0 in 
fruit. 

Differs from var. elliptica in the shiny thin lanceolate leaves, light 
colored smooth twigs, acuminate calyx lobes, pedicellate flowers, much 
smaller calyx and corolla, and red fruit. 


Diospyros lateriflora (Hiern) Bakh. 

This species may be reported from Uvea on the basis of Burrows W. 23 
“inland, edge of forest, el. 15 m.”’ (B). Burrows gives the aboriginal name 
as mapa. This specimen was labeled Maba sandwicensis in the herbarium. 
Parks, 16291 from Liku Terrace, Eua, Tonga Is. (N) and a collection from 
Tonga, without island or locality, McKern 99 (B), also belong to this 
species. 

Some doubt was expressed by Bakhuizen in assigning this species to his 
section Forsteria. The material at hand shows that the ovary is definitely 
3-celled, the cells 2-ovuled, the ovary hairy, the style trifid, and staminodia 
absent; seeds were not available, so the endosperm could not be examined. 
There seems little doubt that it belongs in this section, here called Ferreola. 


Diospyros globosa (A. C. Smith) Fosberg, n. comb. 

Maba globosa A. C. Smith, Bish. Mus. Bull. 141: 121, 1936. 

This is close to D. lateriflora, as Smith says. It may eventually prove 
only a variety, if further collecting should reveal intergrades, as the dif- 
ferences are no greater than the extremes in D. ferrea and D, ellipticifolia. 
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Material now available does not justify any change in its status, other 
than the generic transfer. 

The fruits on Smith 1242 are not mature and would probably approach 
in size those of D. lateriflora at maturity. 

Fit Is.: Kambara, Smith 1241 (isotype), 1242 (both N). 


Diospyros Christophersenii Fosberg, n. name 
Maba samoensis Hiern, Jour. Bot. 15: 99, pl. 186, 1877. 
Not Diospyros samoensis Gray. 

Amply characterized by Hiern. Known only in fruit. Probably to be 
placed in sect. Ferreola, though in absence of flowering specimens this is 
uncertain. 

SAMOA: Savaii, Siuvao-Auala, Christophersen 3379 (N). 


Diospyros subg. Maba sect. Cupulifera 
Diospyros L. subgen. Maba (Forst.) Bakh. sect. Cupulifera Fosberg, n. sect. 
Calix in fructu insigniter accrescens, fructum usque ad medium cingens. 
Fruiting calyx extremely accrescent, woody, surrounding the lower half 
of the fruit; ovary trilocular; fruit and calyx copiously rusty pubescent. 


Diospyros rufa, characterized by its peculiar acorn-like fruit, was 
placed in Maba sect. Ferreola by Hiern, and would go, according to 
Bakhuizen’s key, into sect. Forsteria, but seems to have little in common 
with the rest of the members of the section. Those who follow a narrow 
genus concept would doubtless refuse to include them in the same genus. 
So far as I know, the type species, D. rufa, in the sense accepted below, is 
the only species in the section described above. 


Diospyros rufa (Labill.) Fosberg, n. comb. 

Maba rufa Labill. Sert. Austr. Caled. 33, t. 36, 1824. 

Maba sericocarpa F. Muell. Fragm. 5: 164, 1866. 

Maba cupulosa F. Muell. Fragm. 5: 164, 1866. 

Diospyros sericocarpa F. Muell. Austr. Veg. in Intercol. Exh. Ess. 1866 
67: 35, 1867. 

Diospyros cupulosa F. Muell. Austr. Veg. in Intercol. Exh. Ess. 1866- 
67: 35, 1867. 

Maba yaouhensis Schlecht., Engl. Bot. Jahrb. 39: 226, 1906. 

?Maba parviflora Schlecht., Engl. Bot. Jahrb. 39: 226, 1906. 

Material of this species from New Caledonia has generally broader and 
more obtuse leaves than that from Australia. 

Schlechter’s species cannot, on the basis of material available, be 
maintained as specifically distinct. The small flowers of the material upon 
which M. parviflora was based suggest that if more material were available 
it might prove to be a good variety. 
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RANDIA 
Randia cochinchinensis (Lour.) Merr. Tr. Am. Phil. Soc. 24 (2): 365, 
1935. 
Aidia cochinchinensis Lour. F1|. Cochinch. 143: 1790. 
Stylocoryne coffeoides Gray, Proc. Am. Acad. 4: 309, 1860 (excl. syn.). 
Randia coffeoides (Gray) B. & H. Gen. PI. 2: 88, 1873. 
Randia Graeffei Reineke, Engl. Bot. Jahrb. 25: 683, 1898. 

Full synonymy in Merrill, Tr. Am. Phil. Soc. 24(2): 365, 1935. 

The widespread Pacific Randia coffeoides does not seem to differ sig- 
nificantly from the above tropical Asiatic and Malaysian species. Plants 
from Polynesia and Micronesia tend to have the buds slightly bent and 
sharper at the apex than most Asiatic specimens, but some, even from 
Ceylon, cannot be distinguished from those from the Pacific. Neither can 
I distinguish R. Graeffei on the basis of the description and a number of 
collections from Samoa. I have not seen the type. It is considered by Kane- 
hira (Bot. Mag. Tokyo 45: 349, 1931) to be a synonym of R. racemosa 
(Cav.) F.-Vill., itself a synonym of R. cochinchinensis. 

Stylocoryne coffeoides Gray was so inadequately characterized that it is 
doubtful whether it could be considered validly published. Neither speci- 
mens nor localities were cited, and both synonyms given by Gray have 
been shown by Seemann (FI. Vit. 123) to belong to other genera altogether. 
The U. S. Exploring Expedition specimens and a collection by Harvey 
labeled by Gray are the only means of positive identification of the species. 
Duplicates of these that I have seen in the herbarium of the New York 
Botanical Garden are certainly R. cochinchinensis. Seemann (l.c.) con- 
sidered these identical with Stylocoryne racemosa Cav. which Gray defi- 
nitely excluded from his species. Merrill (I.c.) considers S. racemosa Cav.., 
of the Philippines, to be a synonym of R. cochinchinensis. This seems to add 
the weight of Seemann’s opinion to my reduction of R. coffeoides to R. 
cochinchinensis. 

The range of the species in the Pacific extends from the Society Islands 
westward through most of the major island groups to Malaysia, and be- 
yond through tropical Asia. It has been collected from most of the high 
island groups including the Societies, Samoa, Wallis, Fiji, Tonga, New 
Hebrides, Solomons, Marianas, Carolines, Palau, etc. It does not occur in 
the Hawaiian Islands, and has not been collected in the Cook Islands or 
the Marquesas, and, strangely enough, apparently not in New Caledonia. 
It may here be reported from the island of Niuafou on the basis of a 
specimen in the Bishop Museum collected by 7. Jaggar, Oct. 1930. 
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Studies on Rhizophidium 
365, Il. Rhizophidium laterale 


J. S. KARLING 


(WITH PLATE 31) 


yn.), 
Rhizophidium laterale (Braun) Rabenk. is one of the earliest known 
chytrid species which was first described and figured by Braun (1855) 
on healthy and dead cells of Ulothrix sonata in Germany. He placed it in 
' sig- the subgenus Phylyctidium because of its unbranched knob and peg-like 
lants haustorial or absorbing system, and most investigators since that time 
and have retained it in this group. In 1868, however, Rabenhorst transferred 
from it to Schenk’s (1858b) new genus Rhizophidium, where it was retained by 
‘can Fischer (1892). It has subsequently been reported to occur on U. zonata 
er of and Mougeotia sp. in Germany (Schenk, 1858a, 1858b), Stigeoclonium sp., 
ane- and U. sonata in Russia (Sorokin, 1883, 1889; Serbinow, 1907), and Spiro- 
mosa gyra sp., in New York, U.S. A. (Sparrow, 1932). During the early summer 
of 1938 I found it in great abundance on U. zonaia in Candlewood Lake, 
it is Connecticut, and my studies have brought to light certain structural 
eCi- characters and other data which necessitate the transfer of this species to 
lave Rhizophidium, as this genus is now recognized, and cast considerable 
her. doubt on the claim that it is ubiquitous as to host range. 
rvey | 
oe HOST RANGE 
cles. 
ork Shortly after this chytrid had been brought into the laboratory, ex- 
nei periments were begun to determine its host range. These tests involved 
lefi- killed as well as living cells of Hydrodictyon reticulatum, Spirogyra crassa, 
av., Spirogyra sp., Stigeoclonium tenue, Draparnaldia sp., Nitella flexilis, 
add Chara coronata, pollen grains of Pinus austriaca var. nigra, P. sylvestris, 
R. P. densiflora, P. banksiana, P. Thunberghii, and hemlock, ova of Fasciola 
hepatica and root tips of Allium cepa. The living cells and tissues were 
nds | carefully examined and washed several times in sterile charcoal water, 
he- while the dead ones were transferred directly from the boiling water and 
igh dry heat oven in which they had been killed. These were then added to 
Jew Petri dishes containing heavily infected filaments of U. sonata, placed in a 
rin cool place in front of an east window, and examined daily. As a check on 
or whether or not these laboratory conditions were favorable and conducive 
nia. to infection living and dead filaments of the algae listed above as well 
fa as onion root tips were tied up in small gauze bags and staked out in 


Candlewood Lake where the infected Ulothrix was growing. 
The results of these laboratory and outdoor experiments were all 
negative. No infection of either the living or dead hosts has been observed 
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up to the present time. It is to be further noted that Stigeoclonium tenue, 
Oedogonium sp., Cladophora glomerata, and Spirogyra sp. were growing 
together with the infected Ulothrix in Candlewood Lake, and these were 
likewise free of infection. While these results and observations are some- 
what limited and do not entirely preclude the possibility that R. laterale 
may occasionally infect other algae, they none the less suggest very 
strongly that it is limited to one host species. 

The effect of R. laterale on the host cell is not always very marked, 
and it is often difficult to determine the degree of pathogenicity. Infected 
cells have been found whose protoplasm did not appear to be affected at 
all (fig. 1f), while others seemed to be distinctly injured. In the latter cases 
the chloroplasts gradually turn yellowish brown and begin to degenerate 
and eventually appear clumped with the starch grains, other granules, 
and the remainder of the protoplasm around the delicate rhizoidal strands, 
as is shown in figure 1a and 1b. In a few instances zoospores have been 
found germinating on dead cells and developing into mature thalli, which 
indicates that this chytrid may also be saprophytic. This is further borne 
out by my limited success in infecting killed Ulothrix filaments, as will be 
noted later. 

STRUCTURE OF THE THALLUS 

The development of this species has been briefly but well treated by 
Braun, and I shall confine my description largely to certain structural 
characters and developmental phases which have not yet been emphasized. 
Rhizophidium laterale is frequently gregarious, as is shown in figure 1, and 
in very exceptional cases as many as twelve thalli have been found on a 
single cell. A heavily infected filament of Ulothrix may accordingly have 
over a hundred sporangia irregularly distributed along its length. The 
mature sporangia may be spherical, slightly flattened, and oval, with one 
to three exit papillae. The spherical ones vary from 9 to 18y in diameter, 
with 13.54 as the average of a hundred sporangia measured at random. Of 
these sporangia 72 per cent were somewhat anatropus, with the exit 
papillae sublateral or near the base, 20 per cent had subapical or lateral 
papillae, and in 8 per cent the papillae were apical. In some thalli the exit 
papillae may be so near the base that they rest on the surface of the host 
cell. They may be comparatively low and inconspicuous or protrude 3-4y 
beyond the surface of the sporangium. Usually only a single papilla is 
present, but occasionally two and rarely three may be found. After del- 
iquescence of the papillae the orifices may vary from 3—5y in diameter. 

The wall of the sporangium likewise varies considerably in thickness. 
In some sporangia it is very thin, while in others it may be .8—1.7y in 
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breadth. Sporangia with such walls do not usually become wrinkled and 
collapse shortly after the zoospores have emerged. Sometimes an un- 
expanded portion of the zoospore or semispherical protrusion may be 
found near the base of the sporangium, as is shown in figures 1g, ih, and 
13, and such sporangia often appear very similar to Chytridium Schenkit, 
C. gibbosum, and C. aggregatum. These zoospore-case appendages may 
sometimes become thick walled and darken in color with age. 

The most conspicuous feature of the absorbing system of this species 
is the knob and peg-like structure beneath the sporangium. For the sake 
of convenience I am calling this structure an haustorium, although as will 
become evident below, it is apparently not the primary means of food 
absorption. With the view of emphasizing this structure, I have drawn in 
figures 2 to 6 some of the variations which it may exhibit in various thalli. 
As Braun, Serbinow, and Sparrow have already shown, it may be short 
and tapering, almost filamentous, or inflated at the end to form a small 
globular apophysis-like structure which may become 4y in diameter. In 
length it may vary from 4 to 12y, and be even (figs. 2, 10, 11) or somewhat 
irregular in contour (figs. 4, 5, 6). It is usually very narrow in diameter and 
constricted a short distance below the base of the sporangium (figs. 2, 14), 
and in very rare instances it may become needle-shaped and run out to a 
fine point (fig. 15). It may terminate within the layers of the host wall, 
extend to the latter’s inner boundary, or penetrate it completely into the 
cytoplasm of the cell. Oftentimes the inner boundary of the wall may be 
pushed in or swollen at the region where the haustorium comes into con- 
tact with it, as is shown in my figures 2 and 12, and Braun’s figures 23 to 
25. An interesting variation is shown in figure 3 in which the haustorium 
or peg has both an extra- and an intramatrical swelling similar to those 
of Physorhizophidium pachydermum (Scherffel, 1926; pl. 9, figs. 28, 33, 34). 
Figure 4 shows an irregular haustorium which extends through the wall 
and invaginates the plasma membrane. When thalli occur at the junction 
of two cells, the haustorium may extend down into the cross wall for a 
considerable distance before bending over and entering the lumen of the 
cell (figs. 1d, 1g, and 5). In figure 6 is shown a rare case in which the peg is 
comparatively slender, extends into the center of the cell and branches 
dichotomously. 

The most important discovery in this study, however, is the presence 
of extremely fine, delicate thread-like branched rhizoids at the tip of the 
haustorium, which have heretofore been overlooked by previous workers. 
These rhizoids are so fine and delicate that very high magnifications and a 
special treatment of the host cells are necessary to render them visible. 
They have the appearance of delicate, hyaline cytoplasmic strands, and 
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are usually completely obscured by the host protoplasm. In living prepa- 
rations they are never as sharply defined and distinct as I have drawn them 
but for the sake of emphasis I have purposely intensified their appearance. 
They were first detected in empty dead cells which had become infected, 
and at diameters of 2800 to 3400 I have been able to see them clearly in a 
number of instances. As a check on these observations, host cells were 
specially treated before infection to render them more transparent. Fila- 
ments of Ulothrix were immersed in potassium hydroxide for half an hour, 


Explanation of Plate 31 


Fig. 1. Five heavily infected cells of Ulothrix sonata showing sporangia in various 
stages of development. 

Fig. 2-6. Variations in the haustorium, five rhizoids and their relation to the host 
cell wall and protoplasm. Fig.°2. Wall slightly pushed in at the tip of the haustorium, 
rhizoids branched and unusually extensive. Fig. 3. Haustorium with an extra- and 
intramatrical swelling. Fig. 4. Haustorium extending through the wall and invaginat- 
ing the plasma membrane. Fig. 5. An elongated haustorium subtended by numerous 
fine rhizoids. Fig. 6. A branched haustorium which extends to the center of the host 
cell. 


Fig. 7. Zoospores of Rhisophidium laterale. 
Fig. 8. Germination of a zoospore on the host cell. 


Fig. 9. Gemrination of a zoospore in water. 

Fig. 10. An early stage in the development of a sporangium. Protoplasm vacuolate 
with several conspicuous refractive globules. 

Fig. 11. A later stage showing the large central vacuole containing an unusually 
large globule. Exit papilla apical. 

Fig. 12. A more mature anatropous sporangium with non-vacuolate granular 
greyish protoplasm and a large refractive globule. 

Fig. 13. A later developmental stage of a sporangium with two exit papillae and 
the unexpanded portion of the zoospore case. The protoplasm includes numerous small 
refractive globules more or less regularly spaced. 

Fig. 14. An early stage in the emission of the zoospores. 

Fig. 15. A later stage after most of the swarmspores have emerged. Two large re- 
fractive globules are still present among the zoospores. 

Fig. 16. A small oval resting spore with a lateral protrusion in the thin outer wall. 
Content appears as if it had contracted and encysted with a thicker inner wall. 

Fig. 17. A large spherical resting spore with a lateral unexpanded portion of the 
zoospore case, and the subapical exit papilla o. cue incipient sporangium from which 
the spore developed. Inner wall thick yellowish amber and close to the thin outer one, 
spore content granular with a large vacuole. 

Fig. 18. Another resting spore with the thick inner wall considerably removed 
from the thin outer one, suggesting again that in the incipient stage the contents con- 
tracted and encysted. A large refractive globule lies within the spore. 

Fig. 19. Another spore in which the differentiation of an inner and outer wall is 
not distinct. The greater portion of the spore is occupied by a central refractive 
globule. 
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rinsed in water, and finally bleached overnight in hydrogen peroxide, which 
made the cell content optically homogeneous, pale yellowish green, and 
comparatively transparent. These filaments were then added to normal 
heavily infected cultures, and after a week a very few infections occurred. 
With careful examination at the magnifications noted above, the rhizoids 
of these thalli could be seen rather clearly. They may be branched and 
extend for a linear distance of 12 (figs. 1a, 1d, 2, 5, 10, 11) or reduced, 
short, and brushlike (fig. 3, 4, .4, 18, 19). In several cases only a single 
short filament has been seen, as is shown in figure 12, while in other 
instances I have been unable to see them at all. 

As has been noted before, these delicate rhizoids at the tip of the 
haustorium have been overlooked by previous workers, and their presence 
makes it necessary to transfer this chytrid to the genus Rhizophidium if 
we are to maintain and recognize the present generic distinctions between 
it and Phlyctidium. While I do not believe, in our present state of knowl- 
edge concerning the rhizidiaceous chytrids, that these distinctions are of 
fundamental diagnostic value, I am none the less following Rabenhorst’s 
disposition of this species for the time being. 


DEVELOPMENT OF THE SPORANGIA 


The zoospores of Rhizophidium laterale are hyaline and almost spherical 
2.5—3.24, with a very small clear refractive globule situated toward the 
posterior end and a 12—15y long cilium (fig. 7). My observations as to 
their shape differ thus slightly from those of Braun and Serbinow who de- 
scribe and figure them as being oval and tapering at the posterior end. I 
have also observed some of this shape as they are emerging from the 
sporangia, but after they have been swimming about for some time, they 
become almost spherical. After coming to rest, the zoospores may undergo 
slight amoeboid changes in shape and movement, but these never become 
pronounced. The swarmspores which do not degenerate and come to rest 
on the host cell soon form a germ tube which penetrates the wall (fig. 8). 
Germination in water may also occur (fig. 9), but such swarmspores soon 
degenerate. In the process of germination the refractive globule remains in 
the spore and soon enlarges in size, and very frequently others appear 
shortly thereafter (fig. 8). In the meantime the remainder of the cyto- 
plasm usually becomes highly vacuolate. Zoospores may occasionally 
encyst on the host and develop a comparatively thick wall before or shortly 
after the germ tube has been formed (fig. 1c), and in subsequent develop- 
ment the incipient sporangium apparently grows out as a vesicle on one 
side in the same manner as I have described (1938) for Chytridium ag- 
gregatum. Although I have not observed their development, I believe this 
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is the manner in which sporangia with zoospore case appendages (figs. 1g, 
th, and 13) arise. 

The germ tube increases in diameter and usually enlarges at the tip 
to become the variously shaped haustorium described above. I have been 
unable to determine at what stage the delicate rhizoids appear, but I am 
of the opinion that they grow out from the germ tube after it has become 
well established as the haustorium. I have not so far observed any ex- 
tensive branching of the germ tube to form the rhizoidal system as in 
Diplophlyctis, Endochytrium, Entophlyctis, etc. 

In the early developmental stages the incipient sporangia usually possess 
a large central vacuole and one to several conspicuous refractive globules 
(fig. 10). The vacuole may persist for a long time, and in some instances 
include the refringent globules (fig. 11). It gradually disappears as the 
sporangium matures and the exit papilla are formed. By this time the 
protoplasm begins to lose its refractive appearance and becomes more 
greyish granular (fig. 12). After several hours, however, minuted refringent 
globules again appear in the cytoplasm (fig. 13), and the greyish granular 
appearance becomes less intense. The small refractive bodies are later 
included individually in the zoospore initials, It is to be particularly noted 
in figures 1f, 1g, 12, and 13 that one or more large globules are still present 
in the cytoplasm, and according to my observations, they do not break 
up to become included in those minuter bodies which go into the zoospores. 
In several sporangia in which they were found they persisted throughout 
the maturation stages, cleavage, and the emergence of the zoospores. 
While the swarmspores are swarming in the sporangium (fig.°15), they are 
continually spun and tossed about as extraneous bodies. They may oc- 
casionally be found in empty zoosporangia long after all zoospores have 
emerged (fig. 1i). The occasional presence and persistence of such bodies 
in the sporangia is unusual for species of Rhizophidium and constitutes the 
only outstanding aberration I have noted in the development of R. laterale. 

In living material the zoospore initials become visible a few hours after 
the small refractive globules (fig. 13) appear. Swarmspore emergence has 
been observed but a few times, and I am thus unable to describe the range 
of variations in the process. The tip of the exit tube gradually deliquesces 
and a few of the zoospores begin to ooze out through the orifice to form a 
small globular mass (fig. 14). After a short pause they slowly pull apart 
and dash away. They do not appear to be imbedded in a large conspicuous 
globule of hyaline matrix, as in R. sphaerocarpum. After the initial spores 
have emerged, the remaining ones escape singly, in two’s or three’s, and, 
when approximately half of them have passed out, those within the 
sporangium begin to swarm very actively (fig. 15). 








622 BULLETIN OF THE TORREY CLUB VOL. 65 


The empty thin-walled sporangia usually collapse partly and become 
wrinkled after the zoospores have emerged (fig. 1j, 1k), but the thick- 
walled ones retain their shape for a long time (fig. 11). Numerous tests with 
chloro-iodide of zinc have been made on thalli and resting spores in various 
stages of development, but so far no cellulose reaction has been observed. 
With such treatment the walls turn yellowish and amber brown. 


RESTING SPORES 


The resting spores of R. laterale were found in abundance as the 
evanescent zoosporangia began to disappear in the latter part of June. 
They are smooth, oval, slightly oblong and spherical, 8-15 in diameter, 
hyaline, and yellowish to amber in color at maturity. Serbinow describes 
them as being hyaline, but I have often found that they may becore 
distinctly amber in color as they grow old. Up to a certain stage they 
develop in the same manner as the evanescent sporangia, and no sexuality 
has so far been observed in relation to their formation. In a great number 
which I have studied the contents of the developing spore appear to have 
contracted in varying degrees, encysted, and become enveloped by a thick 
wall (figs. 16, 17, 18). In such cases it is possible to differentiate a com- 
paratively thin hyaline outer wall which looks like an envelope around the 
spore (fig. 18). The yellowish and amber tint described above seems to be 
confined to the inner wall. In other instances the inner wall lies very close 
to the outer one (fig. 17), while in some spores (fig. 19) it is impossible to 
differentiate between the two. In many of the spores the outer wall has a 
disc-shaped or semi-spherical protrusion (figs. 16-18) which may often be 
recognized as a portion of the zoospore case. Occasionally refractive bodies 
and other small granules may be found between the inner and outer walls 
(figs. 17, 18). 

Unlike most of the other species of Rhizophidium, the resting spores of 
this chytrid usually lack a large central refringent globule. According to 
my observations the content of the majority of spores is evenly granular 
with a fairly large central or excentric vacuole (figs. 16, 17). Sometimes, 
however, spores with globules (figs. 18, 19) may be found, but these appear 
to be comparatively rare. Figure 17 shows an interesting resting spore 
with the remains of an exit papilla on the outer wall. In its incipient stages 
this spore apparently reached the exit-papilla stage of sporangial develop- 
ment, and then its content was transformed into a resting spore. So far 
fermination of the resting spore has not been observed. 


DISCUSSION 


As has been noted before, Schenk, Sorokin, and Sparrow reported this 
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species to occur on Mongeotia sp., Stigeoclonium sp., and Spirogyra sp., in 
Germany, Russia, and America, but in my cross inoculation experiments 
involving these hosts I have found no evidence to support their claim. 
Since these workers found only a few sporangia with lateral exit papillae, 
no resting spores, and made no cross inoculations with Ulothrix zonata, it is 
difficult to determine whether or not they were dealing with the same 
species. It is not improbable that several similar species with lateral exit 
papallae may exist, and until intensive developmental studies of the in- 
dividual species as well as extensive cross inoculations have been made, 
we cannot be sure of their exact identity. 

Sparrow is further of the opinion that the chytrid which Coker (1923) 
describes as R. carpophilum on oogonia of Achlya apiculata is identical 
with R. laterale but, except for the fact that Coker failed to figure a 
branched rhizoidal system, Sparrow has no basis for his claim. 

Fischer, Serbinow, and Minden (1911) regard Phlyctidium Haynaldii, 
described by Schaarschmidt (1883) on U. zonata in Hungary, as identical 
with Rhizophydium laterale, but this viewpoint is obviously open to 
question. Most of the sporangia figured by Schaarschmidt are strikingly 
different in shape and appearance with one or two conspicuous diverging 
apical papillae which make them broad at the apex and somewhat triangu- 
lar in outline. Furthermore, the haustorial knob or peg is absent in most 
cases, and the absorbing systems consist primarily of an elongated, taper- 
ing filament. 

In marine plant and animal remnants of Andree’s polar expedition 
Lagerheim (1899) found empty sporangia of a chytrid on Hormiscia im- 
plexa from Greenland which he believes may relate to P. Haynaldii. The 
empty sporangia, however, are rounder than those described by Schaar- 
schmidt, but since Lagerheim does not further describe or figure them, it is 
impossible at present to determine their identity. 

COLUMBIA UNIVERSITY 
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Studies in the Uredinales, 
the genus Chaconia' 


FE. B. Marns 
(WITH SIX FIGURES) 


The genus Chaconia was described by Juel (5) in 1897, the type species 
being C. alutacea based on a collection made by C. A. M. Lindman, July 
15, 1893, near Asuncion, Gran Chaco, Paraguay. The host was given as 
Calliandra, later determined as Pithecolobium divaricaium (Borg.) Benth. 
It was distributed by Vestergren (Microm. rar. sel. 755). Only telia were 
described. Chaconia was known only from the type collection until 1935, 
when the writer (6) discovered it on a phanerogamic specimen in the 
Herbarium of the University of Michigan. The specimen was collected 
by W. A. Shipp (no. 621A) from the Sittee River, British Honduras, Sept. 
4, 1930 (figs. 1-2). The host was doubtfully reported as Pithecolobium 
Peckii. It apparently is P. Recordii. In addition to telia, pycnia and a few 
old uredinia were found on this collection. 

Juel considered that the species was unusual and not closely related 
to any rust known at that time. He described and illustrated the telio- 
spores as one-celled, with hyaline, thin walls. He states that they occur 
in groups of 4 or occasionally 5 or 6 on basal cells and that they are pro- 
duced in succession, the younger pushing the older to one side as they 
develop. The teliospores of the collection from British Honduras agree 
very well with those of the type collection and Juel’s description. The 
pycnia of this collection are subcuticular and the urediniospores are 
echinulate. 

Another collection of this species was discovered in the course of a 
study of species of Maravalia.? This is a collection on Pithecolobium 
glomeratum collected by E. Ule (no. 3500) at Seringal, Auristella, Rio 
Acre, Peru, July 1911. The Sydows (7) based their species Uromyces 
pallescens on this collection and later it was transferred to Maravalia 
(Dietel, 3). This collection has sessile, hyaline teliospores in groups of 
2-4 on basal cells (fig. 3). It is evident that this also is Chaconia alutacea. 

The Sydows (8) have described a species of Blastospora, B. Butleri 
based on a collection of Jasminum malabaricum collected by S. L. Ajrekar 


! Papers from the Department of Botany and Herbarium of the University of 
Michigan. This study developed out of an investigation of tropical American Uredin- 
ales supported from the funds of the Horace H. Rackham School of Graduate Studies. 

2 The writer is indebted to Dr. G. B. Cummins for the loan of collections from 
the Arthur Herbarium of Purdue University and to Professor G. Samuelsson for col- 
lections from the Naturhistoriska Riksmuseet, Sweden. 
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at Matheran, Bombay, Nov. 15, 1911 (E. J. Butler no. 1603). The telio- 
spores are described as one-celled, clavate-cylindric or fusoid, hyaline, 
short pedicellate and fasciculate at the base. A study of Sydow Fungi 
exot. 329 shows that the teliospores develop in groups of 5-9 from the 
upper portion of a basal cell and are sessile (fig. 4). Blastospora was de- 
scribed by Dietel (2) and based on B. smilacis which has globoid teliospores 
with well developed pedicels. Blastospora Butleri should therefore be trans- 
ferred to Chaconta. 

Arthur (1) has doubtfully described a species in Chaconia under the 
name Chaconia (?) texensis. This was based on a collection on Phoradendron 
macrophyllum (Engelm.) Cockerell, obtained by W. H. Long (947) at 
Austin, Texas, May 8, 1901. This specimen has been available for study. 
The fungus develops a pulvinate, pseudoparenchymatous mass, ap- 
parently beneath the cuticle. Imbedded in this are one- and two-celled 
hyaline spores. The manner in which these spores develop is uncertain but 
it is evident that they are not grouped on basal cells and this is not a 
species of Chaconia. It is not certain whether this is a rust. 

Chaconia has been variously placed in the classifications of the Uredi- 
nales. The Sydows (9) have placed it in the Melampsoraceae because they 
considered that the basal cells were more or less united in a layer. They 
were uncertain concerning its position in the family. 

The basal cells are generative cells. As Juel has pointed out the telio- 
spores bud out from them in succession. The oldest often germinates before 
the youngest reaches full development (fig. 3). The teliospores are there- 
fore sessile. This sessile character has been considered one of the principal 
diagnostic characters of the Melampsoraceae. However, the teliospores are 
not united laterally and do not form compact crusts as in the Melam- 
psoraceae. Apparently Chaconia represents a transition from the Melam- 
psoraceae to the Pucciniaceae. 

The successive development of a number of teliospores from a basal 
cell is not unusual in the rusts. In most species however, the basal cells 
form a compact layer and the lateral budding is not easily demonstrated. 
In Chaconia, the basal cells are laterally free and tear away from the rest 
of the mycelium in making mounts for the microscope, carrying their 
teliospores with them. 

Several species of Maravalia, a genus in the Pucciniaceae with well 
developed pedicels, have their teliospores grouped on free basal cells. 
Therefore, Chaconia is apparently more closely related to genera in the 
Pucciniaceae than to any genus which has been included in the Melamp- 
soraceae. 


Arthur (1) has included Chaconia in the Aecidiaceae (Pucciniaceae) 
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in the subfamily Skierkatae with Skierka, Ctenoderma and Sphenospora. 
It does not show any close relationship to these genera which have a very 
different development of their teliospores. 

Dietel (4) has placed Chaconia in the Pucciniaceae in the tribe Oliveae 
with Calidion, Olivea, Chrysocelis, and Goplana. This appears to be a 
logical position for it. The teliospores of Olivea develop in a very similar 
manner. 

CHACONIA Juel, Bihang K. Svenska Vet.—Akad. Handl. 23: 12. 1897. 

Pycnia subcuticular. Uredinia subepidermal, pulverulent; uredinio- 
spores obovoid to ellipsoid, echinulate or finely verrucose in irregular lines. 
Telia subepidermal, soon naked; teliospores clavate to cylindric, hyaline, 
thin-walled, sessile arising in succession from basal cells, a number from a 
basal cell, the basal cells free laterally, germinating immediately. 

Type species Chaconia alutacea Juel. 


1 2 3 


Figs. 1-3. Chaconia alutacea. 1 and 2, groups of teliospores from Shipp’s collection 
no. 621A; 3, group of teliospores from the type of Uromyces albescens; the spores are 
in various stages of development, one having germinated in fig. 3. X 600. 


CHACONIA ALUTACEA Juel, Bihang K. Svenska Vet.—Akad. Handl. 
23: 12. 1897. 
Uromyces albescens Syd. Ann. Mycol. 14: 66. 1916. 
Maravalia albescens Syd. in Dietel. Ann. Mycol. 22: 270. 1924. 
Pycnia amphigenous, subcuticular, lenticular, 20-24 X60—70u. 
Uredinia hypophyllous, subepidermal, grouped in somewhat hyper- 
trophied tissue opposite the pycnia, 0.5—1 mm. in diameter; urediniospores 
ellipsoid, 16-20 X 22—26y, the wall cinnamon-brown, 2y thick, moderately 
echinulate, the pores obscure. 
Telia hypophyllous, subepidermal], small, scattered or in small groups; 
teliospores clavate or cylindric, 10-18 X 40—70,, the wall hyaline, very thin, 
0.5u, sessile, 2-4 sometimes 5-8 arising in succession from a basal cell, 


germinating at once (figs. 1-3). 
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Specimens examined: 
Pithecolobium divaricatum (Borg.) Benth. Asuncion, 
Paraguay, July 15, 1893, C. A. M. Lindman 


sel. 755 type. 


Gran Chaco, 
Vestergren, Microm. rar. 


Pithecolobium glomeratum Benth. Serigal, Auristella, Rio Acre, Peru, 
July 1911, E. Ule (3500). 

Pithecolobium Recordii Standl. Sittee River, British Honduras, Sept. 4, 
1930, W.A. Shipp 621A). 

Juel 


spores on each branch. In the specimens examined only simple basal cells 
have been noted with a maximum of 6 spores. 


5, pl. 3, fig. 15) shows a basal cell which is branched with four 





Figs 
Ips. 


+-6. Chaconia Butleri. 4, group of teliospores; 5 and 6, urediniospores, sur- 
face view to show markings. X 600. 


CHACONIA BUTLERI (Syd.) nov. comb. 

Blastospora Butleri Syd. Ann. Mycol. 10: 266. 1912. 

Uredinia hypophyllous, subepidermal, on discolored spots up to 1 cm. 
across, more or less circinating, pale yellow, pulverulent; urediniospores 
obovoid or ellipsoid, 18-24 X 26—34u, the wall hyaline, 2—3u thick, finely 


verrucose in irregular longitudinal lines which somewhat anastomose, the 
pores obscure (figs. 5—6). 

Telia hypophyllous, subepidermal, associated with the uredinia, pale 
brown, pulvinate, waxy; teliospores cylindric or clavate, 9-12 X44-54u, 
the wall hyaline, very thin, 0.5u; sessile, 5—9 arising in succession from a 
basal cell, germinating immediately (fig. 4). 

Specimen examined: 

Jasminum malabaricum Wright, Matheran, Bombay, India, Nov. 5, 

1912, S. L. Ajrekar (Syd. Fungi exot. exsicc. 329). 


The urediniospores of this collection are pedicellate. The verrucose 
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markings in lines give a beaded appearance to the spores. The teliospores 


occur in various stages of development in definite clumps on basal cells. 
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The cytology of Cuscuta 


SIDNEY O. FOGELBERG 
(WITH PLATE 32) 


INTRODUCTION 


Investigations of the physiology, morphology and taxonomy of various 
species and groups of species within this large genus (about 159 species) 
have been numerous. (For bibliography see Yuncker, 1920, and Dean, 
1937.) The most extensive treatment of the genus to date is the mono- 
graph by Yuncker (1932), and the present paper follows his nomenclature. 
Where synonyms have been used by workers cited, Yuncker’s accepted 
name is given in parentheses. 

Fedortschuk (1931) observed the haploid number of chromosomes of 
C. epithymum Murr. to be 7. His lateral views of the division of the micro- 
spore nucleus seem to be the only published figures of equatorial-plate 
chromosomes in any species of Cuscuta. 

Finn and Safijovska (1934), investigating microgametophyte-develop- 
ment and the numbers and forms of the chromosomes in divisions of 
somatic as well as of “haploid” nuclei (presumably in the pollen grain) 
report the following numbers: 


C. epithymum Murr. var. vulgaris Engelm. (C. epithymum Murray) n= 7 2n=14 
C. europaea L. n= 7 2n=14 
C. epilinum Weihe m=21 2n=42 
C. arvensis Beyr. var. calycina Engelm. (C. campestris Yuncker) n=28 2n=56 


As these authors point out, this is evidently a polyploid series with the 
basic number 7. Two of the three subgenera into which the genus is divided 
are represented. They find further evidence as to the basic number in the 
fact that one large chromosome for each set of 7 is present in both haploid 
and diploid nuclei in all four species. 

According to Yuncker, C. epilinum, C. epithymum, and C. europaea 
belong to the subgenus Cuscuta. C. campestris is included in the sub- 
genus GRAMMICA. The only representative of the subgenus MONOGYNA 
which Finn and Safijovska examined was C. monogyna Vahl. Although the 
chromosome number was not determined, it differs from the others studied 
in having much larger chromosomes. It was found to be unique, too, in 
certain details of development of the microgametophyte, so that there ap- 
parently exists here an observable correlation between the cytological 
details and the previously observed morphological characters upon which 
taxonomists have based the major divisions of the genus. However, the 
authors point out that any statement in regard to evidence of inter- 
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relationships from cytological observations must carry little weight until 
a larger number of species has been investigated. 


MATERIALS AND METHODS 


Seeds of Cuscuta species were obtained from collections of mature 
capsules and from specimens in the herbaria of the following institutions: 
Missouri Botanical Garden, the University of Michigan, the University of 
Wisconsin, and the Gray Herbarium. The species studied and the places of 
collection of the plants producing seeds are as follows: 


C. Gronovii Willdenow, Madison, Wis. 

C. Cephalanthi Engelmann, Madison, Wis. 

C. glomerata Choisy, Port Byron, IIl. 

(. compacta Jussieu, Langely, Ark. 

(. pentagona Yuncker, Greencastle, Ind. 

C. campestris Yuncker, Quitman, Ark. 

C. Coryli Engelmann, Wonewoc, Wis. 

C. indecora var. neuropetala, (Engelm.) Hitchcock, Ashley, N.D. 


The seeds were germinated in moist chambers after the seed coats had 
been nicked or scarified. When the seedlings were about 2 cm. long they 
were placed on stems or petioles of a host plant under a bell jar. When one 
of the seedlings had formed prehaustoria the bell jar and the remaining 
seedlings were removed. The host plants were chosen to some extent from 
the lists given by Yuncker (1932) and Dean (1934, 1935); but for the most 
part a number of available greenhouse plants were tried and those which 
appeared most favorable were retained. 

Most of the cytological work was done on flower buds, but a few stem 
tips and stems with incipient haustoria were used for study of the somatic 
divisions. A variety of fixatives and stains were used with al] species, but 
for all but C. pentagona, C. campestris, and C. compacta fixation in Belling’s 
modification of Navashin’s fluid followed by the crystal violet-iodine 
stain proved most satisfactory, especially for the study of chromosomes 
at or near the equatorial-plate stage. C. pentagona and C. campestris, 
although appearing to be satisfactorily fixed in both Belling’s and Ran- 
dolph’s modifications of Navashin’s fluid when stained in Heidenhain’s 
iron-alum haematoxylin, could not be induced to take a satisfactory 
crystal-violet stain. C. compacta was most satisfactorily fixed in Flem- 
ming’s strong solution. 

The material was imbedded in paraffin and sectioned at thicknesses 
of 5-12u for the study of equatorial-plate chromosomes and of 18-30y 
for the study of diakinesis and other prophase stages. 


A few preparations were made using the aceto-carmine smear technique 
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and a few according to Taylor’s smear method, but the minuteness of the 
anthers made both these procedures unsatisfactory. 


OBSERVATIONS 


Examinations of longitudinal and transverse sections of the developing 
primary roots of seedlings of C. Gronovii, C. Cephalanthi, C. Coryli, C. 
glomerata, and C. pentagona revealed no indication of nuclear or cell di- 
vision from the time a root emerges from the seed until it has reached its 
full length (about 1-1} cm). These observations and the comparatively 
close similarity of the root portion of the long, coiled, dormant embryo to 
the peculiar root (Hooker, 1898) developed from it make it appear likely 
that all the cells of the root are present in the embryo when the seed 
reaches maturity. However, it still remains possible that some divisions 
may occur between the beginning of activity of the embryo and the time 
that the root appears through the seed coat. 

Somatic mitoses were studied to some extent in stem tips, young buds, 
and in a few cases in the early stages of haustorium-formation, but because 
of the difficulty of finding satisfactory division figures in these places the 
study was confined largely to the divisions of the microspore mother cells. 


C. Gronovii Willd. n= 30 


The seeds from which plants of this species were grown were collected 
in the University Arboretum in the fall of 1936. Impatiens Sultani Hook. 
and Coleus Blumei Benth. var. Renhaltianus proved satisfactory hosts. 
Growth was slightly less vigorous on common geranium (Pelargonium 
hortorum Bailey). No cytological difference was observed between material 
grown on these different hosts, but since all allowed a normal growth of 
the dodder the possibility of cytological abnormalities in plants drawing 
their substance from more unfavorable hosts is not excluded. Kindermann 
(1928) reports amitosis in a large haustorial cell of Cuscuta Gronovii grow- 
ing poorly on Nicotiana rustica and attributes it to the unfavorable action 
of materials taken from the host. One case of apparent amitosis was ob- 
served in this species in the present study, although the host (/mpatiens 
Suliani) appeared to be in no way unfavorable. The cell in which it oc- 
curred was one of the system of large lactiferous cells (Peirce, 1893) which 
runs through the whole plant, this one being in a petal. 

Microspore-mother-cell nuclei at diakinesis (fig. 4) possess 30 mostly 
well-separated chromosome pairs which can be counted without great 
difficulty if stained with Flemming’s triple stain or with crystal violet- 
iodine. With these stains the nucleolus is differentiated so that it does not 
hinder the distinguishing of the 4, 5, or 6 pairs that are commonly clustered 
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about that body. Most of the pairs lie in the peripheral region of the 
nucleus. In some preparations delicate strands are observed to connect 
many of the pairs with one another. 

Although about six of the pairs have only one chiasma each in most 
late diakinetic nuclei and some pairs occasionally show more than two 
chiasmata (the interstitial one and sometimes one of the terminal ones in 
these cases appearing as delicate strands), the chromosomes of the 
majority of the gemini at this stage are in contact at both ends and are 
comparatively widely separated in the intermediate region. This condition, 
developing from a diplotene and early diakinetic condition in which the 
average number of points of contact between members of the pairs is 
certainly greater, may be interpreted as the result of terminalization of 
chiasmata (Darlington, 1932). 

One of the V-shaped pairs (a, fig. 4) is conspicuously heteromorphic. 
Besides characteristic differences in outline between the two members, 
one of them is about 1.6u, the other about 2.34 long. This pair and about 6 
others can be identified with a fair degree of assurance in many diakinetic 
nuclei. Identifications correlative with these have not yet been made in 
earlier stages, but the distinctive appearance of some of the diakinetic 
pairs suggests that possibility. 

In most heterotypic equatorial plates (fig. 1) connecting strands are 
evident between a number of the chromosome pairs which are far enough 
apart in the plates to allow a view of such structures. The presence of these 
suggests that the strands, mentioned earlier as being visible in some 
diakinetic nuclei, remain as the chromosomes pass to the equatorial plate, 
becoming shorter along with the chromosomes. The chromosome pairs at 
the heterotypic equatorial plate vary from nearly spherical (with a 
diameter of lu to 1.84) or angular and approximately isodiametric to 
somewhat elongated with the longest axis of any pair not found to exceed 
2.2u. 

The chromosomes in the homoeotypic equatorial plates are more 
angular, generally more widely separated, without connecting strands, 
and, of course, smaller than are the pairs of chromosomes at the hetero- 
typic equatorial plate. 

A nucleolar bud, about 1.4u in diameter, with a satellited chromosome 
pair associated with it at its base (fig. 3), was observed in a microsporocyte 
nucleus apparently in a pachytene stage. Such buds are typically present 
in this species, but the associated satellite chromosome cannot from the 
observations made be said to be a constant feature. 

While the nucleolar bud just described is fairly typical as to size and 
form, variations appear in size, number, and relative position of buds on 
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the nucleolus. A bud or buds may or may not be present at a particular 
stage. An unusual size variation is shown in figure 2, where the “‘bud”’ is 
almost as large as the main body of the nucleolus. In a relatively large 
number of diakinetic nuclei two buds have been observed on a single 
nucleolus, these most often being 180° apart and usually each having a 
pair of chromosomes (not visibly satellited) in contact with it. The nu- 
cleolus shown in figure 4 bears two buds about 90 degrees apart, each 
having a chromosome pair directly above and apparently in contact with it. 

Some tapetal nuclei undergo mitosis when the microsporocyte nuclei 
are in synizesis. A slightly greater number of these tapetal divisions is 
seen just after synizesis. All the tapetal cells normally become binucleate, 
and the majority of them remain in that condition until the cells and 
finally the nuclei disintegrate during the growth period of the microspores. 
The time at which the majority of the tapetal cells become binucleate is 
slightly later than that reported in C. reflexa Roxb. (Johri 1935). Fre- 
quently several of the tapetal cells of a locule are 4-nucleate at the time 
the pollen-mother-cell nuclei are in diakinesis, and in a few rare cases 
tapetal cells with 6 or 8 small nuclei are seen. 

The nuclei of all somatic cells in the metabolic condition show chromo- 
centers. Exact counts of these were not found feasible, but in some cases 
it appears that the number about equals the number of chromosomes (60). 
In other cases, however, the number of chromocenters is much less. 


C. Cephalanthi Engelm. n= 30 


The 30 pairs of chromosomes which constitute the heterotypic equatori- 
al plate (fig. 7) of this species are similar to those of C. Gronovii in size as well 
as in number. A tendency for more of the pairs to appear biscuit-shaped 
in polar view than in C. Gronovii is not so pronounced in the plate shown 
as in many of the others seen. Whether this slight difference between the 
two species is due only to the orientation of the equatorial-plate chromo- 
somes, or whether there is an actual difference in the form of the chromo- 
somes, could not be ascertained by a study of lateral views of equatorial 
plates. The threads connecting several of the pairs in the heterotypic 
equatorial plate are interpreted as in C. Gronovii to be structures which 
existed in earlier stages and which have persisted. These threads are not 
seen in the homoeotypic equatorial plate (fig. 6). 

The most conspicuous cytological difference between this species and 
C. Gronovii is found in the appearance of the chromosomes at diakinesis. 
Whereas in the late heterotypic prophases of C. Gronovii there is a rela- 
tively long period during which 30 distinct and well-separated pairs of 
chromosomes are found, C. Cephalanthi shows from about 15 to 21 as- 
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sociations of chromosomes some of them evidently groups of four (fig. 9). 
One such group from a nucleus at a slightly earlier stage (fig. 10) is shown 
which appears to consist of two chromosomes in a ring and (probably) two 
others attached. To insure against the possibility that nuclei or portions 
of nuclei of an earlier stage (diplonema and early diakinesis) were being 


Explanation of plate 32 


All drawings were made at a magnification of X ca. 2000 with the aid of a camera 
lucida. 

Fig. 1. Heterotypic equatorial plate of C. Gronovii; n =30. 

Fig. 2. Nucleolus with large bud and associated chromosomes, from a post-syni- 
zetic pachytene nucleus of C. Gronovit. 

Fig. 3. Satellite chromosome pair associated with a nucleolus and bud in a nucleus 
similar to that from which figure 2 was drawn. 

Fig. 4. Nucleus of C. Gronovii pollen mother cell with 30 pairs of chromosomes at 
diakinesis. 

Fig. 5. Pair of apparently satellite chromosomes from a pollen mother cell nucleus 
of C. Gronovii at diakinesis. 

Fig. 6. Homoeotypic equatorial plate of C. Cephalanthi; n =30. 

Fig. 7. Heterotypic equatorial plate of C. Cephalanthi. 

Fig. 8. Optical section of a pollen mother cell of C. Cephalanthi in a late homoeo- 
typic prophase showing one of the groups of chromosomes scattered on a multipolar 
spindle. Circles represent extra-nuclear nucleoli. 

Fig. 9. Three apparently tetravalent chromosome groups from a mid-diakinetic 
nucleus of C. Cephalanthi. 

Fig. 10. Apparently tetravalent chromosome group in C. Cephalanthi at a slightly 
earlier stage than that of figure 9. 

Fig. 11. Heterotypic equatorial plate of C. glomerata; n =15. 

Fig. 12. Heterotypic equatorial plate of C. compacta; n=ca. 15. 

Fig. 13. Homoeotypic equatorial plate of C. pentagona; n =ca. 28. 

Fig. 14. Homoeotypic equatorial plate of C. campestris; n =28. 

Fig. 15. Heterotypic equatorial plate of C. Coryli; n=15. 

Fig. 16. Equatorial-plate chromosome from a cell of a petal of C. Coryli. 

Fig. 17. Equatorial-plate chromosome 16u long from a cell of a petal of C. indecora 
var. neuropetala. 

Fig. 18. Satellite chromosome from same plate as figure 17. 

Fig. 19. Satellite chromosome near nucleolus; prophase in a tapetal nucleus of C. 
Cephalanthi. 

Fig. 20. Heterotypic prophase nucleus of C. campestris with dark-staining portion 
in nucleolus in contact with a chromosome. 

Fig. 21. Similar to figure 20. Different view. 

Fig. 22. Similar to figures 20 and 21; an earlier stage. 

Fig. 23. Equatorial plate from a cell of an ovule primordium in C. campestris; 
2n =56. 

Fig. 


4. Heterotypic equatorial plate of C. indzcora neurofetala; n=15 
Fig. 25 


2 
25. Large satellite on chromosome in contact with nucleolus in an early 
heterotypic prophase in C. indecora neuropetala. 
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compared with the stage of C. Gronovii shown in figure 4 (middle or late 
diakinesis), a large amount of material was cut at a sufficient thickness 
(28u and 30u) to give a high incidence of whole nuclei at all possible stages. 
In one nucleus in which the nucleolus had disappeared and the nuclear 
membrane was not evident, about 24 separate groups of chromosomes were 
counted. Some of these had taken on the smooth outline and contracted 
appearance of chromosome pairs moving toward the equatorial plate. The 
rather disorganized orientation and distribution of the chromosome pairs 
or groups in this nucleus made impossible the interpretation of a large 
proportion of them or even the reliable counting of the number of actually 
separate associations. 

The tapetal cells become binucleate in this species, as in C. Gronovii, 
to some extent while the microsporocyte nuclei are in synizesis but mostly 
just after synizesis. In this species, too, a small number of the tapetal 
cells become 4-nucleate. The second tapetal nuclear division occurs usually 
while the microsporocyte nuclei are at about the diplotene stage. Prepara- 
tions suggesting fusions of tapetal nuclei at the time the microspores are 
in tetrads are not uncommon. 

In a few locules in which the microsporocyte nuclei had undergone the 
heterotypic division the chromosomes were scattered on multipolar 
spindles (fig. 8, showing one of the two spindles in the cell). Two interpre- 
tations are possible from the appearance of these preparations. Either 
these spindles are the result of abnormal conditions in the genetic constitu- 
tion or environment of the plant and would probably result in the forma- 
tion of more than 4 microspore nuclei in each cell; or they are a normal 
stage preceding the formation of the bipolar spindles, as is the case in the 
heterotypic division in various other plants. The second interpretation is 
favored here because no evidence of abnormality was seen in other locules 
of the anthers or in other anthers of the flowers in which these multipolar 
homoeotypic spindles occurred. The microspores and pollen grains, too, 
appear from their size and staining reactions to be entirely normal in this 
species. 

Extra-nuclear nucleoli of various sizes are abundant in the microsporo- 
cytes of this species (fig. 8) as well as in C. Gronovii. These bodies become 
apparent in the cytoplasm when the nucleolus and nuclear membrane have 
disappeared in preparation for the heterotypic division. They are spherical 
or nearly so in shape, generally less than 1u in diameter, and stain in the 
same manner as ordinary nucleoli with Flemming’s triple, crystal violet- 
iodine, and Heidenhain’s iron-alum haematoxylin stains. 
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C. glomerata Choisy n=15 

The seeds from which this species was grown were collected near 
Madison. A ster sp. was used as a host. 

The average size of chromosomes in this species (fig. 11) is slightly 
larger than in the two preceding. The nuclei at diakinesis possess pairs of 
chromosomes most of which have 2 terminal chiasmata and rather widely 
separated intermediate portions. The chromosomes were counted in the 
heterotypic and homoeotypic equatorial plates and in the homoeotypic 
prophases. The latter stages are very satisfactory for counting, for al- 
though the chromatids often diverge widely the chromosomes are generally 
separated and distinct. 

Fixation of buds of this species, in order to be successful, must be pre- 
ceded by removal of the many papery bracts. 

C. compacta Juss. n=ca. 15 

The fifteen pairs of chromosomes in this species (fig. 12) are similar to 
those of C. glomerata. The average size of the chromosome pairs in the 
heterotypic equatorial plate is about 1.5u by 1.75. Cytological study is 
made difficult by large quantities of a substance (perhaps tannin) which 
darkens when the cells are fixed. The chromosomes have been counted 
only in heterotypic equatorial plates and in some homoeotypic plates 
which were all questionable in certain portions. Hence the number is not 
positively determined, but it appears to be that given. 

C. pentagona Engelm. n=ca. 28 

Seeds of this species were collected by Prof. Yuncker near Greencastle, 
Indiana, in 1936. One of the three instances of hosts proving definitely 
unfavorable was found when this species was tried on Tropaeolum majus. 
After growing slowly on this host for about 8 weeks, a few flowers were 
produced. When growing tips of the dodder were placed on plants of 
Pelargonium hortorum a 5-week period of vegetative growth followed after 
which an abundance of flowers appeared. 

The minuteness of chromosomes of this species and of the very similar 
C. campestris offers difficulty in the counting. The average size of the 
chromosomes in the homoeotypic equatorial plate (fig. 13) is about 0.5 
by 0.74, and in the heterotypic equatorial plate 0.7u by 0.8u. The somatic 
chromosomes vary in length from about 0.4y to 1.2. 


C. campestris Yuncker n= 28, 2n=56 


The seeds from which material of this species was grown were taken 
from a specimen in the herbarium of the Missouri Botanical Garden col- 
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lected at Langley, Arkansas, in 1933. Professor Yuncker verified the 
identification. 

The species was studied by Finn and Safijovska (1934) and their 
counts are here confirmed. Figure 14 shows 28 chromosomes in a homoeo- 
typic equatorial plate, and figure 23 about 56 chromosomes in a somatic 
plate. 

No marked cytological difference between this species and C. pentagona 
was observed. A portion of the interior of the nucleolus stains more deeply 
than the rest in iron alum-haematoxylin material destained until prophase 
chromosomes are only faintly visible (figs. 20, 21, 22). This darkly stained 
portion of the nucleolus is connected with a chromosome pair throughout 
the prophases of the heterotypic division. This darker-staining portion 
varies considerably in size in different pollen sacs, but the nucleoli in a 
given sac present little variation. In all cases the darker portion is ec- 
centrically located. The constant location, the connection with a chromo- 
some pair, and the sharply defined outline of this portion of the nucleolus, 
as well as the fact that in different locules of the same preparation the 
darker portion varies considerably in size, indicate that the variation is 
not due to different degrees of destaining. 


C. Coryli Engelm. n=15 


This species was grown on 7Tropaeolum majus and to some extent on the 
garden pea. On Coleus it behaved in the manner described for C. pentagona 
on Tropaeolum. 

This species has much larger chromosomes than any of those previously 
mentioned. Those of the longest pair in the heterotypic equatorial plate 
(fig. 15) are about 8u in length, the shortest about 4u. The diameter varies 
considerably, from about iu to more than 23u, and the outlines of the 
chromosome pairs are rough and irregular. A constriction or a clear space 
marking the fiber-attachment region is visible in some of the chromosomes. 
Lateral views often show the chromosomal material at the fiber-attach- 
ment region drawn out to a point on either side. 

Since several of the chromosome pairs are very similar, I have not at- 
tempted to identify all. However, certain pairs can usually be recognized 
in different heterotypic equatorial plates. Two V-shaped pairs about 7yu 
long and conspicuously double at both ends are commonly seen, and one 
(occasionally both) of these shows a median clear region. The longest pair 
has a thicker portion between the median, constricted region and one end. 
A short pair (4u long) usually appears double at one end, tapering to a 
blunt point at the other. This peculiar chromosome appears also in the 
species next to be mentioned. 
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Nucleolar buds of varying size were seen in heterotypic prophases. In 
some diplotene nuclei a chromosome is in contact with the nucleolus at the 
base of a bud. In others no chromosome is seen near the bud. The relative 
length and a marked clear region near the opposite end of each chromo- 
some of the attached pair may identify it with one of the pairs seen in 
somatic cells which agree in these characteristics and which possess a 
satellite on the end farther away from the clear region. A study of somatic 
prophases might establish this identity more definitely. A tapetal cell 
with more than two nuclei has never been observed in this species or in 
C. indecora and many of them remain uninucleate throughout their exist- 
ence. 

The seeds from which this species was raised were taken from a 
specimen collected at Wonewoc, Wisconsin, in 1917. Since old seeds have 
been shown in some cases to give rise to plants showing a greater number 
of genetic and chromosomal mutations and mitotic irregularities (Crocker, 
1938) than do younger seeds, evidence of irregularity was looked for in 
this plant. In an appreciable number of cases sister chromosomes were 
observed to be not completely separated at full anaphase, 7.e., when the 
daughter groups were as far apart as they would ever be. Similar conditions 
were occasionally observed in heterotypic and homoeotypic anaphases 
as well as in somatic divisions. However, the mechanical difficulties in the 
separation of such extremely long chromosomes as are present in this and 
the next species may account for the few instances indicating irregularity 
which have been observed. The pollen appears to be almost completely 
normal. 

C. indecora var. neuropetala (Engelm.) Hitchcock n=15 

The seeds of this variety were taken from a Gray Herbarium specimen 
collected at Ashley, North Dakota, in 1934. Pelargonium was used as a 
host, since it allowed a more luxuriant growth than the other hosts tried 
(Coleus, Convolvulus). The Pelargonium formed a conspicuous gall in re- 
sponse to the penetration of the first few haustoria, smaller ones later. 

This variety has not been as extensively studied as has C. Coryli, but 
the counts of heterotypic (fig. 24) and homoeotypic equatorial plates in- 
dicate that 15 is the haploid number and that the chromosomes are similar 
to those of C. Coryli. Besides the peculiar short chromosome pair men- 
tioned for C. Coryli, which is very similar to one in the present species, 
several others may possibly be identified in the two species by further 
study. The chromosomes of the satellite pair (fig. 18) in C. indecora var. 
neuropetala, though, are considerably shorter than the members of the 
satellite pair in C. Coryli and lack the broad clear region seen in the latter 
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case. Measurement of one of the larger somatic chromosomes (fig. 17) seen 
in the equatorial plate shows it to be about 16 or 17y in length, the largest 
observed in the genus. 


DISCUSSION 


The eight species studied fall into four rather widely separated groups 
representing five of the twelve sub-sections of the section Cleistogrammica, 
sub-genus GRAMMICA. In general, the cytological evidence in regard to 
phylogenetic relationships within and among the sub-sections investigated 
agrees with the scheme based on morphological characters which Yuncker 
(1932) has suggested. Certain exceptions, however, may be pointed out. 

According to Yuncker the sub-section Cephalanthae, containing only 
C. Cephalanthi, is probably derived from the sub-section Oxycarpae. To 
the latter sub-section, which includes C. Gronovii and its two recognized 
varieties, belong also C. curta (Engelm.) Rydberg and C. rostrata Shuttle- 
worth. These two species do not approach C. Cephalanthi as closely in 
morphological characters as does C. Gronovii. Hence, if the ancestor of 
C. Cephalanthi is to be looked for among extant representatives of this 
sub-section, C. Gronovii and its varieties appear from morphological evi- 
dence to be the only likely possibilities. The chance that the varieties of 
C. Gronovii differ cytologically from the typical form appears slight from 
what is known concerning closely related species in the genus as well as of 
similar cases in other genera. The behavior of the chromosomes in diakinet- 
ic nuclei of C. Cephalanthi and C. Gronovii is hardly consistent with the 
idea that the latter species is the ancestor of the former, since it is unlikely 
that so many tetravalent associations would have developed among 
chromosomes which had once formed only bivalents at this stage. Another 
possibility is that the two species have resulted from a parallel develop- 
ment. If both originated from types with 15 pairs of chromosomes, then it 
would seem likely either that C. Gronovii is an allotetraploid or that the 
original pairs of homologous chromosomes have developed enough geneti- 
cal differences since the origin of this plant so that now little evidence of 
multivalent association is seen. On the other hand, the occurrence of tetra- 
valent chromosome associations in C. Cephalanthi suggests that it may well 
be an autotetraploid. In any case, the similarity between the two species 
in cytological details, in external morphology, and in geographical distribu- 
tion indicates that their ancestries converge at a relatively nearby point in 
the phylogenetic system. 

The sub-section Lepidanche, which includes C. glomerata and C. 
compacta, is suggested by Yuncker as being derived from the subsection 
Oxycarpae (including C. Gronovii). Cytological evidence of such relation- 
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ship has not been found. However, if some representative of the Oxycarpae 
should be found to have 15 pairs of chromosomes, a possible line of de- 
velopment would be evident. C. rostrata appears somewhat more closely 
related to the sub-section Lepidanche than others of the Oxycarpae. The 
chromosomes of C. Gronovii and C. Cephalanthi do not differ markedly 
from those of C. glomerata or of C. compacta in size or form, suggesting a 
possible fairly close relationship. 

None of the forms studied is in the suggested line of ancestry of the 
sub-section Indecorae, in which C. Coryli and C. indecora var. neuropetala 
are placed. A comparison of the average chromosome size in these two as 
compared with other species in the genus (especially C. campestris and C. 
pentagona) shows a range of divergence which is unusual within a genus. 
As Yuncker’s (1932) diagram indicates, these two related species probably 
fall in a different line of development from any of the others investigated. 
Finn and Safijovska (1934) pointed out the great difference in chromosome 
size between C. monogyna and other species studied by them and cite the 
work of Heitz (1926). Heitz found great variation in average chromosome 
size between species of Cyclamen, those with larger chromosomes having 
in every case a more northerly distribution. Although the two large- 
chromosomed species of Cuscuta (C. Coryli and C. indecora neuropetala) do 
occur farther north (both occurring in North Dakota and C. Coryli in 
central Wisconsin) than a majority of the species in the genus, it appears 
more significant in this case that it is the two species with 60 medium- 
sized chromosomes which range farther north than do any of the others. 
Several cases have been pointed out (Hurst, 1927; Anderson, 1937) in 
which the members of a polyploid series possessing the higher chromosome 
numbers have the more northerly ranges. 

Another apparently distinct line of evolution among the American 
species of dodder is that which has given rise to C. pentagona and C. 
campestris. The form and extremely small size of the chromosomes and the 
existence of a different basic number in these two species sets the sub- 
section Arvenses apart from all others studied. The fact that these species 
have 28 pairs of chromosomes rather than some multiple of 15 as do the 
others studied is probably correlated with the occurrence of polyploid 
series with the basic number 7 in certain representatives of the sub-genera 
CuscuTa and MONOGYNA. 

In the section Eucuscuta of the sub-genus Cuscuta, Finn and Safi- 
jovska find two species with a haploid chromosome number of 7 and one 
with a haploid number of 21. If this section does represent the present 
climax of one line of development within the genus, as Yuncker’s suggested 
scheme indicates, then it seems improbable that some of the representa- 
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tives of the intermediate and most primitive groups too do not possess a 
haploid number of 7. However, the possibility remains that such forms, 
formerly existent, may have disappeared. 

In the sub-genus MonoGyna, which is suggested to have developed as 
an offshoot from forms of the sub-genus Cuscuta which preceded the sec- 
tion Eucuscuta in phylogeny, only C. monogyna has been investigated 
cytologically. Finn and Safijovska (1934) report this species to have 14 
pairs of rather large chromosomes. If the true line of development of the 
sub-genus is that suggested, there is an indication that forms with a 
small number of chromosomes and with a basic number of 7 do exist or 
have existed in the more primitive groups of this sub-genus. 


SUMMARY 

The evidence indicates that all the cells of the mature root of a dodder 
seedling are present in the dormant embryo. 

The following chromosome numbers are reported: 


C. Gronoviit Willd. n =30; 
C. Cephalanthi Engelm. n =30; 


C. elomerata Choisy n=15; 
C. compacta Juss. n. =ca. 15; 
C. Coryli Engelm. n=15; 


C. indecora neuropetala (Engelm.) Hitchcock n=15; 
C. pentagona Engelm. n=ca. 28; 
C. campestris Yuncker n = 28, 2n =56. 


C. Gronovit and C. Cephalanthi have chromosomes similar in size but 
differing in their behavior in meiosis; those of C. Gronovii forming 30 
separate pairs and many of those of C. Cephalanthi appearing in groups 
of four. A satellite chromosome pair is present in association with the 
nucleolus, often attached at the base of a nucleolar bud, in C. Gronovii. 
The tapetal cells in both species become binucleate during or just after 
synizesis. 

C. glomerata and C. compacta have chromosomes similar to those of 
C. Cephalanthi and C. Gronovii. 

The chromosome pairs in the heterotypic equatorial plate in C. Coryli 
and in C. indecora neuropetaia are relatively very large, varying from 4y 
to 8u in length. Distinctive sizes, constrictions, and achromatic regions 
allow the identification of several of the pairs from one equatorial plate 
to another in C. Coryli and probably in C. indecora neuropetala as well. 
Certain chromosomes of either correspond in size and morphology with 
chromosomes of the other species. 


C. campestris and C. pentagona have extremely small chromosomes; 
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the difference in average chromosome size as between these and the two 
very large-chromosomed species previously mentioned is unusual in a 
single genus of plants. 

Certain suggestions regarding relationship of species within the genus 
are furnished by the cytological facts available. 

The writer wishes to express his gratitude to Professor C. E. Allen for 
criticisms and suggestions. 


Dept. BOTANY 
UNIVERSITY OF WISCONSIN 
MADISON, WISCONSIN 
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New Florida Polypores 


W. A. MvuRRILL 


(WITH FIVE FIGURES) 


Central Florida abounds in polypores and the meeting of the northern 
and tropical species in this region never fails to interest the student. For 
example, Hexagona alveolaris fades out and H. daedalea becomes abundant; 
Daedalea quercina is nowhere to be seen, while D. ambigua is everywhere; 
our old northern friend, Elfvingia applanata, disappears but E. marmorata 
more than fills its place, while E. fornata creeps in sparingly from the 
tropics. Of Polyporus polyporus there is none, but P. arcularius springs 
from every buried stick, often associated with the brilliant sporophores of 
the tropical Pycnoporus sanguineus. 

In this middle ground there must be some more or less local species, 
and a few of these have not heretofore been recognized. There are also a 
few rare enough or interesting enough to deserve special mention. 


TRAMETES AMYGDALINA (Berk. & Rav.) Murrill 


Polyporus amygdalinus Berk. & Rav.; Berk. Grevillea 1: 49. 1872. 

My first real knowledge of this interesting species dates back about 
twenty years, when Dr. R. P. Burke sent it to me from Alabama. On Dec. 
14, 1926, I first collected it at Gainesville; and on June 8, 1930, it was 
collected by Mr. Erdman West, Mycologist of the Florida Agricultural 
Experiment Station. These specimens were all old or dried when I first 
saw them, not exhibiting the true beauty of the fresh plant. In contrast to 
Laetiporus sulphureus, which it greatly resembles, the hymenophores may 
persist for months in situ, simply drying and fading, because the context 
is too tough to be attractive to insects or other enemies. 

My first acquaintance with fresh plants was on Mar. 25, 1938, at 
Gainesville, when I found two fine hymenophores on old oak logs imbedded 
in wet soil in a low hammock. One had just reached maturity, while the 
other showed the milk-white tubes just forming. Both were about six by 
nine inches, two inches thick behind, with the tumid margin pale orange 
without and within, and the uneven, zonate surface umbrinous-fulvous 
near the margin and umbrinous behind. On first sight one could not fail 
to think of L. sulphureus; but, noting the dark color of the older portion 
of the pileus, further investigation would reveal the tough context and 
the difference in spore characters. 


ELFVINGIA TORNATA (Pers.) Murrill 
This common tropical species, closely allied to Ganoderma, has been 
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familiar to me for nearly forty years, but I was hardly prepared to find it 
in Central Florida. Although rare here, it has a wide range of hosts, ex- 
tending even to orange and pine. The northerner would undoubtedly pass 
it by for the common Elfvingia applanata, but the surface is hard and the 
spores rough. Its favorite host in this region seems to be oak, either living 
or dead. I found it on orange in 1927, but Mr. Rhoads had collected it on 
this host two years before near Mt. Dora, and Dr. W. B. Tisdale on orange 
at Groveland, in 1932. My greatest surprise was at Green Cove Springs 
on Mar. 10, 1926, when I saw it growing on the stump of a slash pine that 
had been cut two years previously. The hymenophores were imbricate, 
the largest eight inches broad, and attached both to stump and roots. 


PoRIA vincta (Berk.) Cooke 

Described from Santo Domingo and found generally throughout tropi- 
cal regions. At Gainesville it is fairly common on rotting logs of oak, 
magnolia, sweet gum and other broad-leaved trees, usually staining the 
wood orange. The northern mycologist would probably call it P. attenuata 
Pk. or P. eupora P. Karst. because of its rosy-isabelline color, but closer 
investigation reveals certain well-defined differences. I find the spores to 
be subglobose to broadly ellipsoid, smooth, hyaline, not guttulate, 3-4 X 


2—3u, about as in P. attenuata, but there are no cystidia. 


SCUTIGER PERSICINUS (Berk. & Curt.) Murrill 

This rare species, previously collected only in pine woods, was found 
by the author on June 14, 1938, at Gainesville, Fla., growing up between 
the roots near the base of a large live-oak. The following notes were made 
from the fresh specimens: Circular or irregular, somewhat lobed, 10—17 cm. 
broad, convex to depressed, rough, uneven, short-tomentose, white to 
rosy-isabelline, then bay or chestnut, blackening where bruised; margin 
tumid, white at first and remaining paler than the rest of the surface; 
context 2-3 cm. thick, zonate, white, changing to rosy-isabelline at once 
when cut and growing gradually darker; tubes decurrent, very short and 
small, white, becoming bay when bruised; stipe central, subcylindric, 
tomentose, white to umbrinous, darker with age or where bruised, about 
8X4 cm. 

Mr. Erdman West collected an older specimen under an oak near 
Gainesville on June 30, 1938, which measured 18X14 cm. It was irregu- 
larly elliptic with undulate margin, blackish on the disk, and the remainder 
either castaneous or atropurpureous; hymenium white with a suggestion 
of pink, becoming purple where bruised; spores copious, ellipsoid, smooth, 
hyaline, 5-7 X3—4u. It may be that this is an oak-loving species after all, 
probably attacking the roots of its host. 
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MICROPORELLUS MUTABILIS (Berk. & Curt.) Murrill, comb. nov. 


Polyporus mutabilis Berk. & Curt. Ann Mag. Nat. Hist. II. 12: 433. 
1853. 

This species is common about Gainesville on fallen dead hardwood 
branches in low ground. It is thin, zonate, and regular or irregular, the 
spores being globose to ovoid, smooth, hyaline, uninucleate, not apiculate, 
about 3-4 X2.5-3 uw. It is also common in tropical America. 

M. dealbatus (Berk. & Curt.) Murrill, formerly considered rare, has 
been collected here frequently during recent months. It never grows on the 
top of dead branches, but springs up from decayed roots, and is an annual. 
Thicker, whiter, and more regular than M. mutabilis, it has spores that are 
irregularly broadly ellipsoid, conspicuously obliquely apiculate, smooth, 
hyaline, granular, thin-walled, and about 4 X 3. Its range seems to be from 
central Florida through the Carolinas to Kentucky and Missouri. 


AURANTIPORUS CROCEUS (Pers.) Murrill, comb. nov. 


Polyporus croceus Pers. Obs. Myc. 1: 87. 1796. 

Mr. Erdman West found a very handsome specimen of this rare and 
interesting species in a hammock near Gainesville, Fla., August 4, 1938 
(F 17982). It grew on the base of a giant living live-oak and was fully a 
foot wide. The surface was partly reddish-orange but mostly ochraceous; 
the context beautifully concentrically zonate; and the slender bright- 
orange tubes, over 2 cm. long, had just reached maturity. Near this tree, 
on the top of a dead oak log, another hymenophore was just beginning to 
form. In western North Carolina I found the fruit-bodies growing on the 
sides of oak and chestnut logs that were much decayed. 


NIGROPORUS viINosuS (Berk.) Murrill 


Described from Santo Domingo and known also from Cuba and the 
State of Georgia. I have found it twice on pine wood and once on Nyssa 
in the vicinity of Gainesville, Fla.; and in July, 1938, Dr. G. F. Weber got a 
fine collection here of Jarge specimens on a pine log. In the region about 
Gainesville it is frequent on dead logs of both hardwoods and pine. In the 
fresh condition it is easily confused with Fomes subroseus. Saccardo’s 
‘“Sylloge,’”’ 1925, lists Polyporus badius Jungh. as a synonym. 


Daedalea Westii sp. nov. 


Pileo effuso-reflexo, 10-15 cm., tomentoso, ochraceo; poris 1—-1.5 cm. longis, 
ochraceis, demum lacerato-dentatis. 

Hymenophore effused-reflexed, simple or terraced-imbricate, growing in a 
narrow strip 15 cm. long or covering a spot on the trunk about 10 cm square; 
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the reflexed portion triangular in section, 1-1.5X 2-3 X 1-—1.5 cm., broader by 
confluence; surface tomentose, uneven, azonate, ochraceous to isabelline, 
margin undulate; context corky, homogeneous, white, about 5 mm. thick; 
tubes labyrinthiform, 1-1.5 cm. long, pallid within, edges obtuse, uneven, 
ochraceous, entire to lacerate-dentate; cystidia lacking; spores not found. 
Type collected by Erdman West on living red cedar at Gainesville, 
Fla., Sept. 15, 1936 (No. F9190"). Also collected by A. S. Rhoads on the 
same host at Clemson College, S. C., Aug. 27, 1936 (No. F8754). The latter 
collection represents an older stage in the development of the hymeno- 
phore and was used in making the description more complete. This species 
shows no resemblance to D. juniperina, which is ungulate in form and 


much larger, although the descriptions sound much alike. 


Pyropolyporus taxodii sp. nov. 

Pileo dimidiato, 6X 10 2.5 cm., tomentuloso, zonato, fulvo; poris parvis, 
castaneo-umbrinis. 

Pileus dimidiate, applanate, sessile by a rather broad base, solitary, 
6X10X2.5 cm.; surface densely tomentulose, uneven, zonate to sulcate, 
fulvous, bay on two of the very narrow bands, margin subacute, undulate to 
slightly lobed; context hard, woody, indistinctly concentrically zonate, about 
1 cm. thick, ferruginous-ochraceous, subshining; tubes unstratified, reaching 
about 1 cm., 5 to a mm., thick-walled, isabelline-avellaneous within, mouths 
circular, edges entire, slightly glistening, castaneous-umbrinous; cystidia 
absent; spores not found but doubtless hyaline. 


Type collected by A. S. Rhoads on a dead standing pond cypress at 
Gainesville, Fla., Nov. 11, 1923 (No. F16254). An attractive and interest- 


ing species found but once. Described from the dried specimen. 


Polyporus Westii sp. nov. 


Pileo infundibuliformi, 7-20 cm. lato, umbrino, hispidello, reticulato, 
lobato, 1-2 cm. crasso; tubulis angulatis, sporis hyalinis, 10-12 X 4—Sy; stipite 


tomentoso, 4X3 cm. 

Pileus somewhat irregular, infundibuliform, solitary, 7-20 cm. broad; 
surface umbrinous, finely hispid, reticulate; margin fuliginous, deflexed, lobed; 
context soft, white, sweet and nutty, 1-2 cm. thick; tubes decurrent, about 
3 mm. long, 1 toa mm., white, angular, the edges very thin, entire; spores 
elongate, granular, smooth, hyaline, 10-12X4-5y; stipe pale-avellaneous, 


tomentose, umbrinous at the base, about 4X3 cm. 
Type collected by West, Rhoads, Wodehouse and Murrill on the top 
of a rotten sweet-gum log in Planera Hammock, eleven miles northwest of 


' All of the specimens cited in this paper are deposited in the Herbarium of the 
Florida Agricultural Experiment Station at Gainesville. 
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Gainesville, Fla., August 27, 1938 (F18100). Also collected by E. West 
near the same spot on a magnolia log, July 20, 1938 (F17913). A striking 
species decorated with sharp tufts of umbrinous fibrils and beautifully 


reticulate with brown lines. 


Polyporus Rhoadsii sp. nov. 

Pileo 6-8 cm. lato, squamuloso, ochraceo; poris parvis, ochraceis; sporis 
6X 3u; stipite subglabro, fulvo, 2-4 1—1.5 cm. 

Pileus circular in general outline, depressed, about 6-8 cm. broad; surface 
conspicuously squamulose, dry, uniformly ochraceous, sometimes fulvous on 
drying; margin undulate to slightly lobed, fertile, concolorous, rarely deflexed 
in dried specimens; context white, soft-corky, homogeneous, 0.5—1 cm. thick; 
tubes short, decurrent, pallid to ochraceous or fulvous, mouths 3—4 to a mm., 
rather thin-walled, subcircular to angular, edges entire; spores pip-shaped, 
obliquely apiculate, smooth, hyaline, about 6 X 3y; setae and cystidia wanting; 
stipe usually central, subequal, often flattened, subglabrous, avellaneous or 
fulvous to subfuliginous, white and firm to corky within, about 2-4X 1—1.5 cm. 


Type collected by A. S. Rhoads and Erdman West on an oak stump at 
Magnesia Springs, Alachua Co., Fla., August 16, 1935 (F8938). Also 
collected by Bratley and West on a rotten fallen pine branch at Magnesia 
Springs (F8931); and by J. R. Watson on buried wood near Gainesville 
(F8948). This last specimen is multiplex, two stems having grown to- 
gether and the caps being quite irregular because of the union. The author 
found two sweet-gum logs covered with old hymenophores of this species 
on June 5, 1938 (F 16327). In this aged condition the caps were virgate 
rather than squamulose, suggesting P. virgatus, a tropical species. Mr. 
West collected a fresh specimen on oak, June 19, 1938 (716379), which 
yielded an abundance of spores. 

Polyporus Arnoldae sp. nov. 

P:leo umbilicato, caespitoso, 4-6 cm. lato, roseo-isabellino; tubulis prae- 
minutis, decurrentibus; sporis ellipsoideis, 5-6 X 3—4u; stipite pallido, glabro, 
1.5-2X0.5-0.8 cm. 

Pileus circular or subcircular, umbilicate, cespitose, 4-6 cm. broad; surface 
hygrophanous, subglabrous, pale rosy-isabelline; margin very thin, subentire 
or undulate, «ven, straight, sodden-white for 1 cm., eroded and slightly fissile 
with age, not ciliate; context thin, pallid, with pleasant odor and taste; tubes 
minute, thin-walled, decurrent, stramineous, the edges becoming eroded; 
spores ellipsoid, smooth, hyaline, copious, 5-6 3-—4y; stipe tapering down- 
ward, glabrous, smooth, solid, whitish with an avellaneous tint, 1.5—-2 X0.5—-0.8 


cm. 


Type collected by E. West, Lillian Arnold and W. A. Murrill on a 
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Figs. 4, 5. Polyporus Rhoadsii Murrill. Fig. 4, slightly enlarged to show virgate surface. 
Fig. 5, about natural size. Photos by A. S. Rhoads. 
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hardwood log in Planera Hammock, eleven miles northwest of Gainesville, 
Fla., July 16, 1938 (F17863). Suggesting P. albiceps Peck in some ways 
but deeply umbilicate, very thin, and not pure-white. 


Abortiporus subabortivus sp. nov. 


Pileo convexo-depresso, tomentoso, roseo-isabellino, 10-15 cm. lato; 
tubulis angulatis, brevibus, albis; sporis subglobosis, asperulatis, 5—6yu; stipite 
subglabro, pallido, 4-6 X 1—2.5 cm. 

Convex to depressed, gregarious to subcespitose, 10-15 cm. broad; surface 
spongy, shaggy-tomentose, rosy-isabelline, somewhat zonate, margin thin, 
paler, broadly sterile; context thin, duplex, the upper layer loosely woven and 
concolorous, the lower firm, white, tough and flexible, odor pleasant, taste like 
wet wood; tubes decurrent, about 2 mm. long, 2-3 to a mm., angular, very 
thin-walled, edges mostly entire, white, usually turning dark-brown when 
dried; spores subglobose, thin-walled, hyaline, granular, minutely asperate, 
copious, 5—6yu; stipe subequal, often irregular, firm, corky, subglabrous, sub- 
concolorous or pallid, often radicate, about 4-6 X 1—2.5 cm. 


Type collected by West and Murrill on roots in Sanchez Hammock, 
eleven miles northwest of Gainesville, Florida, July 23, 1938, (F 17955). 
Also collected by West and Murrill on roots in Kelley’s Hammock, ten 
miles northwest of Gainesville, July 19, 1938 (F 17933). In this latter col- 
lection the tubes were entirely sterile and there were also three aborted 
hymenophores. The species resembles A. distortus, but has a shaggy sur- 
face, a different context, and a firmer stem. The spores, instead of being 
usually ellipsoid and always smooth and uninucleate, are sugblobose, 
granular and minutely asperate. The large sporophores spring from the 
ground over buried roots, to which they are attached. 


Hahalopilus subrutilans sp. nov. 


Pileo dimidiato, saepe effuso-reflexo, ochraceo, tomentoso; poris albis, 
minutis; sporis ellipsoideis, 3.5 X 2.5. 

Pileus imbricate, sessile, dimidiate, convex, often resupinate, the reflexed 
portion 2—3X 3-6 X 1-1.5 cm.; surface ochraceous, sometimes fulvous on dry- 
ing, conspicuously tomentose, azonate; margin thin, entire or lobed, subcon- 
colorous, not deflexed on drying; context thin, soft-corky, homogeneous, 
isabelline; tubes slender, white, about 5 mm. long, mouths minute, 6 toa mm., 
slightly angular, the edges entire, thin, concolorous; spores ellipsoid, regular, 
smooth, hyaline, 3.5 2.5y. 


Type collected by A. S. Rhoads on a fallen branch of Magnolia glauca 
at Hatchet Creek near Gainesville, Fla., Oct. 16, 1927 (No. F8750). This 
species is paler than H. rutilans, more inclined to be resupinate, and has 
much smaller tubes. Both species are rare in this locality. 
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Coriolopsis Tisdaleana sp. nov. 


Pileo dimidiato, 3X6X0.3-1 cm., sulcato, tomentoso, ochraceo-ferrug- 
inoso; tubulis magnis, subhexagonis, sporis hyalinis, 10X 4u. 

Pileus gregarious, dimidiate, conchate, about 3X6 X0.3-1 cm.; surface 
narrowly concentrically sulcate, conspicuously tomentose, ochraceous-fer- 
ruginous, fulvous behind; margin straight, rather thin, ochroleucous, entire 
to undulate or slightly lobed, with a narrow white sterile border below; con- 
text tough, flexible, isabelline, 2-3 mm. thick, odor and taste not character- 
istic; hymenium pallid, then avellaneous-isabelline, unchanged on drying; 
tubes large, hexagonal or subhexagonal, 1-2 to a mm., the edges firm, medium 


thick and entire; spores oblong-ellipsoid, smooth, hyaline, granular, copious, 
about 10 4y; cystidia none. 


Type collected by West and Murrill on a dead hardwood log in Sanchez 
Hammock, eleven miles northwest of Gainesville, Florida, July 23, 1938 
(F 17975). Dedicated to Dr. W. B. Tisdale, Chief Plant Pathologist in the 
Experiment Station. 

Trametes Humeana sp. nov. 

Pileo dimidiato, 7-10 cm. lato, albo, anisato; sporis ellipsoideis, hyalinis, 
3X 2p. 

Pileus dimidiate to reniform, narrowly to broadly sessile, rarely imbricate, 
5-7 X7-10X1.5-3 cm; surface anoderm, opaque, uneven, pruinose, slightly 
zonate at times, white to partly rosy-avellaneous, slightly rosy-avellaneous 
behind in young specimens becoming darker with age; margin thin, entire or 
undulate, very narrowly sterile; context tough, fibrous, concentrically zonate, 
pallid, with nutty flavor and a strong odor of anise, about 7 mm. thick, be- 
coming slightly rosy-avellaneous after being cut; hymenium even, white, 
rosy-avellaneous where bruised; tubes about 7 mm. long, white within, slightly 
rosy-avellaneous when cut, mouths angular, 2 to a mm., at times irregularly 
elongate and daedaleoid, edges thin, entire; spores broadly ellipsoid, smooth, 
hyaline, uniguttulate, about 3X 2u. 


Type collected by West and Murrill on a dead oak log under hardwood 
trees in Sugarfoot Hammock, near Gainesville, Fla., August 4, 1938 
(F 17978). Suggesting Tyromyces Spraguei (Berk. & Curt.) Murrill, but 
differing in color, context, odor and size of spores. Dedicated to Dr. Harold 
H. Hume, Director of Research at the Florida Agricultural Experiment 
Station. 

Tramates subcubensis sp. nov. 

Pileo applanato, dimidiato, lato, sulcato, albo vel cremeo; tubulis 1 cm. 
longis; sporis 6X 3u, cystidiis nullis. 

Pileus dimidiate, applanate, 6-10 10-201-2 cm.; surface anoderm, 


uneven, rugose, somewhat sulcate, subglabrous, white or cremeous, margin 
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entire to lobed, concolorous, ochraceous behind; context white to yellowish, 
soft, punky, with the odor of anise, 5-10 mm. thick; tubes corky, 4 to a mm., 
reaching at least 1 cm. long, mouths subcircular, entire, pallid to cremeous; 
spores elongate, smooth, hyaline, copious, about 6X 3; cystidia none. 


Type collected by W. A. Murrill on an oak log at Magnesia Springs, 
Alachua Co., Fla., May 22, 1938 (F/6240). Also collected by the author 
on an oak log at Gainesville, Fla., April 6, 1938 (F 16191). Suggesting T. 
cubensis (Mont.) Sacc. but having much longer tubes, an anoderm surface, 


and elongate spores. 


Tyromyces avellaneialbus sp. nov. 


Effuso-reflexo, avellaneo; poris parvis, albis, angulatis; sporis subglobosis, 
Sn. 

Effused for several centimeters with narrowly reflexed margin, somewhat 
imbricate, the reflexed portion 1-2 2-4X0.2-0.7 cm., wider by confluence; 
surface dry, uneven, pubescent, azonate, avellaneous, margin even, lobed, 
concolorous; context milk-white or pallid, unchanging, 2-3 mm. thick, taste 
astringent, somewhat like that of the toothache tree; tubes snow-white, 
2-3 mm. long, mouths circular and thick-walled to angular and thinner- 
walled, glistening, white, with a faint greenish tint, 3-4 to a mm., edges entire; 
spores very copius, subglobose to broadly ovoid, smooth, hyaline, uniguttulate, 
about 3u long; cystidia none. 


Type collected by W. A. Murrill on a sweet-gum log at Newnan’s 
Lake, Alachua County, Florida, May 1, 1938 (F 15621). A very distinct 
species, found but once. The name refers to the uniformly avellaneous 
surface and the milk-white hymenium. 


Coriolus membranaceus taxodii var. nov. 

Pileo dimidiato, imbricato, zonato, pallido et fumoso; poris albis, parvis; 
sporis 4-5 X 2.5y. 

Pileus dimidiate, densely imbricate, 3-5 X5-10X0.2-0.3 cm., often later- 
ally confluent; surface zonate, pubescent to glabrous, usually rough behind 
and plicate with age, whitish or cremeous with fumosous zones; margin thin, 
fumosous, entire to undulate or lobed; context thin, white, tough; tubes 1 mm. 
long, white, cremeous on drying; mouths glistening, angular, thin-walled, 
entire, 3-4 to a mm., often irregular and dentate with age; cystidia none; 
spores copius, oblong-ellipsoid, smooth, hyaline, nonguttulate, about 4 
5X 2.5. 

Type collected by W. A. Murrill on dead cypress logs at Newnan’s 
Lake, Alachua County, Florida, April 24, 1938 (#8598). Growing in very 
densely imbricated masses on the ends of logs lying in boggy places. ‘The 
peculiar dark-gray color of the zones and margin is distinctive in younger 
stages but may disappear with age. Black cypress is the only host. 
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Coriolus subabietinus sp. nov. 

Effuso-reflexo, 1-5 cm. lato, fibrilloso, pallido; poris albidis, minutis, 
angulatis. 

Effused in patches 1—5 cm. broad, narrowly reflexed, margin incurved on 
drying; the reflexed portion very thin, densely fibrillose, even, pallid, undulate 
to lobed; context watery-pallid, membranous; tubes short, less than 1 mm., 
pallid within, mouths whitish to cremeous, angular, about 5 to a mm., edges 
entire, becoming rather thin at maturity; cystidia none; spores not found. 


Type collected by Erdman West and W. A. Murrill on a pine log at 
Gainesville, Florida, October 24, 1932 (#8746). The tubes are too small for 
C. abietinus. A few spores were found which were globose, smooth, hyaline, 
3—4u, but their origin was uncertain. 


Coriolus sublimitatus sp. nov. 

Pileo imbricato, 2-4 cm. lato, sulcato, tomentoso, pallido; poris albis, 
minutis, angulatis. 

Pileus imbricate, flabelliform, sessile, thin, coriaceous, flexible, 2-4 cm. 
broad; surface concentrically sulcate, tomentose, pallid to grayish; margin 
white to isabelline, subentire, thin, broadly sterile, incurved on drying; con- 
text thin, fibrous, firm, pallid; tubes short, white, mouths minute, angular, 
edges thin, subentire; spores not found; cystidia wanting. 


Type collected by A. S. Rhoads on a dead citrus trunk at Indianola, 
Florida, January 4, 1929 (F8741), This species differs from C. limitatus 
in being densely imbricate and in having white instead of reddish tubes. 


Coriolus tenuispinifer sp. nov. 

Pileo conchato, 2 cm. lato, albo, tomentoso, sulcato; poris parvis, albidis; 
cystidiis longis, rubro-brunneis, 100-125 XK 3—6u. 

Pileus very thin, conchate, sessile, gregarious, not imbricate, reaching 
1X2 cm.; surface uniformly white and villose-tomentose, concentrically sul- 
cate, margin subentire, deflexed on drying; context very thin, white; tubes 
short, irregular, angular, thin-walled, white to isabelline, about 4-5 to a mm., 
edges soon becoming dentate; spores not found; cystidia abundant, long, 
slender, straight or flexuous, dark reddish-brown, slightly tapering upward 
from a slightly enlarged base, acute but not sharp at the tip, which is usually 
subhyaline, 100-125 X 3—6x. 


Type collected by W. A. Murrill, G. F. Weber and Erdman West on a 
decayed fallen oak branch in mixed woods at Gainesville, Florida, 
December 1, 1926 (F 8755). Found but once. Resembling C. depauperatus 
(Pat.) Murr., but having slender spines on the hymenium. 
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Fomitiporia punctatiformis sp. nov. 


Late effuso, 7 mm. crasso, margine isabellino, adnato, 1 cm. lato; poris 
minutis, avellaneo-umbrinis. 

Broadly effused, extending many centimeters along branches, inseparable, 
elongate-elliptic, rigid, about 7 mm. thick; margin isabelline to latericious, 
and finally bay or chestnut with age, adnate, rather thick, subglabrous to 
glabrous, about 1 cm. broad; context inconspicuous; hymenium smooth, 
convex, somewhat glistening, several times indistinctly stratified; tubes 
about 7 mm. long, whitish-stuffed, avellaneous-umbrinous within, mouths 
regular, minute, circular, 6 to a mm., edges thick, entire, avellaneous- 
umbrinous; cystidia none; young spores globose, smooth, hyaline, 2—3y. 


Type collected by A. S. Rhoads on a dead fallen oak branch in a 
hammock west of Cocoa, Fla., June 10, 1937 (F 12073). Suggesting F. 
punctata, but the tubes are not distinctly stratified. 


Poria alachuana sp. nov. 


Effuso, 2-4 mm. crasso, margine albo; poris albis, angulatis, parvis; 
sporis ovoideis, 3-4 X 2-3. 

Effused, continuous, inseparable, 2-4 mm. thick, often reviving and strati- 
fied; margin thin, milk-white, mostly evanescent; context thin, white, scarcely 
apparent in age; hymenium rather uneven, somewhat glistening, white to 
lemon-yellow; tubes angular, irregular, thin-walled, entire, 4-5 to a mm., or 
larger by confluence; spores ovoid, smooth, hyaline, 3-4 X 2—3y; cystidia none. 


Type collected by W. A. Murrill on a decayed hardwood log in Prairie 
Creek Hammock, Alachua Co., Fla., Mar. 27, 1938 (F16157). Found but 
once. In older dried specimens the hymenium cracks into areas one or 
two centimeters long. 

Poria Floridae sp. nov. 


Effuso, 2-3 mm. crasso, margine albo; poris pallidis, minutis, angulatis; 
sporis globosis, 3y. 

Effused for several centimeters, continuous, inseparable, about 2-3 mm. 
thick; margin inconspicuous, delicate, milk-white, mostly disappearing with 
age; context white, thin, scarcely apparent in old specimens; hymenium 
fairly even, dull-white to dull-pale-rosy-isabelline; tubes minute, nearly regu- 
lar at first, thin-walled, angular, entire, about 7-8 to a mm., becoming more or 
less unequal, elongate at times, or enlarging by the splitting of the walls; 
spores globose, smooth, hyaline, 3u; cystidia none. 


Type collected by W. A. Murrill on a hardwood log in a low hammock 
at Gainesville, Fla., Mar. 25, 1938 (F 16121). Found but once. Some parts 
of the hymenium show one or two indistinct lines of stratification, in- 
dicating seasonal growth. 
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Poria ferruginicincta sp. nov. 

Late effuso, 1—-1.5 cm. crasso, margine ferrugineo; poris albis ad subbrun- 
neis, minutis; sporis subglobosis, 5y. 

Widely and almost continuously effused, inseparable, about 1—1.5 cm. 
thick; margin narrow, undulate, ferruginous; context white, thin, scarcely 
apparent at maturity; hymenium uneven, white to brownish-discolored; tubes 
regular, thin-walled, angular, entire, about 5-6 to a mm., becoming quite 
irregular in shape and size; spores subglobose, smooth, hyaline, about 5y; 
cystidia none. 


Type collected by Erdman West and W. A. Murrill on an oak log at 
Gainesville, Fla., Nov. 7, 1932 (F9127). A large, coarse, more or less un- 
dulate species, white when fresh but brown in the herbarium. 


Poria holoseparans sp. nov. 

Effuso interrupto, 1-2 mm. crasso, margine albo; poris albidis, valde 
minutis, angulatis; sporis globosis, 3—4y. 

Effused in patches several centimeters long and wide, not continuous, 
separable, 1-2 mm. thick; margin narrow, milk-white; context white, thin but 
substantial and remaining plainly visible; hymenium very even, sodden-white, 
whiter and somewhat glistening at maturity and becoming dirty-ochraceous 
with age; tubes minute, angular, regular, thin-walled, entire, about 10 toa 
mm., sometimes larger; spores globose, smooth, hyaline, uniguttulate, 3—4y; 
cystidia none. 


Type collected by W. A. Murrill on a wet hornbeam log in a low ham- 
mock at Gainesville, Fla., Apr. 8, 1938 (F 16186). The hymenophores may 
curl up in drying and entirely separate from the substratum, suggesting a 
resupinate form of a pileate polypore. 


Poria lacteimicans sp. nov. 

Effuso, 1 mm. crasso, margine albo; poris albis, angulatis, valde minutis; 
sporis globosis, 2y. 

Effused for several centimeters, continuous, inseparable, about 1 mm. 
thick; margin very thin and delicate, milk-white; context thin, white, scarcely 
noticed in age; hymenium even, not stratose, glistening, milk-white, slightly 
brownish where bruised; tubes short, regular, angular, thin-walled, entire, 
very minute, about 10 to a mm.; spores copious, globose or subglobose, smooth, 
hyaline, 2u; cystidia none. 


Type collected by W. A. Murrill on an oak log at Gainesville, Fla., 
Apr. 9, 1938 (F 16199). Found but once. A dainty white species with very 
glistening hymenium. 

NEW COMBINATIONS 


For the convenience of those using Saccardo’s nomenclature, the following new 
combinations are made: 
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ABORTIPORUS SUBABORTIVUS = Polyporus subabortivus 
CoRIOLoPsIS TISDALEANA = Polyporus Tisdaleanus 
CoORIOLUS SUBABIETINUS = Polystictus subabietinus 
CoORIOLUS SUBLIMITATUS = Polystictus sublimitatus 
CoORIOLUS TENUISPINIFER = Polystictus tenuispinifer 
FOMITIPORIA PUNCTATIFORMIS = Poria punctatiformis 
HAPALOPILUS SUBRUTILANS = Polyporus subrutilans 
PYROPOLYPORUS TAXODII = Fomes taxodii 

TRAMETES HUMEANA = Polyporus Humeanus 
TRAMETES SUBCUBENSIS = Polyporus subcubensis 
TYROMYCES AVELLANEIALBUS = Polyporus avellaneialbus 


HERBARIUM, FLORIDA AGRICULTURAL EXPERIMENT STATION 
GAINESVILLE, FLA. 








INDEX TO AMERICAN BOTANICAL LITERATURE 


The aim of this Index is to include all current botanical literature written 
by Americans, published in America, or based upon American material; the 
word America being used in the broadest sense. 

This index is reprinted monthly on cards, and furnished in this form to 
subscribers at the rate of three cents for each card. Selections of cards are not 
permitted; each subscriber must take all cards published during the term of 
his subscription. Correspondence relating to the Index may be addressed to 
the Treasurer of the Torrey Club. 
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Brown, N. A. The tumor disease of oak and hickory trees. 
Phytopathology 28: 401-411. f. 1-4. Je 1938. 

Buell, M. F. Embryogeny of Acorus calamus. Bot. Gaz. 99: 
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Clute, W. N. Fruiting of Calycanthus. Am. Bot. 44: 47-49. 
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Cochran, L. C. & Smith, C. O. Asteroid spot, a new virosis of 
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Cooper, G. O. Cytological investigations of Pisum sativum. 
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Cooper, W. C. Hormones and root formation. Bot. Gaz. 99: 
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Crandell, B.S. & Hartley, C. Phytophthora cactorum associated 
with seedling diseases in forest nurseries. Phytopathology 
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vania. Bartonia 19; 43, 44. 8 Mr 1938. 

Glowenke, S. L. Occurrence and seed production of Froelichia 
floridana. Bartonia 19:47. 8 Mr 1938. 

Goddard, D. R. & Smith, P. E. Respiratory block in the dor- 
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Holmes, F. O. Inheritance of resistance to tobacco-mosaic dis- 
ease in Browallia. Phytopathology 28: 363-369. f. 1, 2. 
My 1938. 

Holton, C. S. A new pathogenically distinct race derived from a 
cross between Tilletia tritict and T. levis. Phytopathology 
28: 371, 372. My 1938. 

Hopp, H. Sporophore formation by Fomes applanatus in cul- 
ture. Phytopathology 28: 356-358. f. 1. My 1938. 

Hill, A. F. Castilla or Castilloa? Harvard Univ. Bot. Mus. 
Leafl. 5: 161-172. Mr 1938. 

Hulten, E. Flora of the Aleutian Islands and westernmost 
Alaska Peninsula with notes on the flora of Commander 
Islands. Stockholm. 5—397. pl. 1-16. 1937. 

Humphrey, C. J. Notes on some Basidiomycetes from the 
Orient. Mycologia 30: 327-335. f. 1-3. My—Je 1938. 
Ireland, j. C. Sorghum characters grouped by multiple cor- 

relations. Jour. Agr. Res. 56: 707-710. My 1938. 

Jackson, L. W. R. Winter injury of Buxus sempervirens. 
Phytopathology 28: 372-374. f. 1. My 1938. 

Jenkins, A. E. New records of anthracnose of Labrador tea 
(Elsinoé ledi) and of snowberry (Sphaceloma symphori- 
capri). Phytopathology 28: 374, 375. f. 1. My 1938. 

Jenkins, A. E. & McWhorter, F. P. Additional records of rose 
anthracnose in the United States. Phytopathology 28: 
360-363. f. 7. My 1938. 
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Jepson, W. L. A flora of California. 2: 1-16. 17 S; 17-176. 
f. 128-162. 15 S; 177-336. f. 162-206. 20 Jl; 337-648. 
f. 206-279. frontisp. 17 S 1936. 

Johnson, H. W. Further determinations of the carbohydrate- 
nitrogen relationship and carotene in leaf-hopper-yellowed 
and green alfalfa. Phytopathology 28: 273-277. f. 1. Ap 
1938. 

Karling, J. S. Two new operculate chytrids. Mycologia 30: 
302-312. f. 1-37. My-Je 1938. 

Keck, D. D. Studies in Penstemon. V1. The Section Aurator. 
Bull. Torrey Club 65: 233-255. Ap 1938. 

Koehler, B. & Holbert, J. R. Combating corn diseases in IIli- 
nois. Illinois Agr. Exp. Sta. Circ. 484: 1-35. f. 1-22. Mr 
1938. 

Langman, I. K. A third station in Pennsylvania for Potentilla 
tridentata. Bartonia 19: 48. 8 Mr 1938. 

Leach, L. D. & Davey, A. E. Determining the sclerotial popu- 
lation Sclerotium rolfsii by soil analysis and predicting 
losses of sugar beets on the basis of these analyses. Jour. 
Agr. Res. 56: 619-631. 15 Ap 1938. 

Leach, J. G., Krantz, F. A., Decker, P. & Mattson, H. The 
measurement and inheritance of scab resistance in selfed 
and hybrid progenies of potatoes. Jour. Agr. Res. 56: 843 
853. f. 1. Je 1938. 

Lemmon, R. S. Propagation of the native species of Chimaphila. 
Jour. N. Y. Bot. Gard. 39: 129, 130. Je 1938. 

Lemmon, W. P. Notes on a study of the southeastern azaleas 
with description of two new species. Bartonia 19: 14-17. 
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Leukel, R. W., Faris, J. A., Tapke, V. F. & Rodenhiser, H. A. 
Wheat smuts and their control. U.S. Dept. Agr. Farm 
Bull. 1711: 1-18. f. 1-10. 1938. 

Levine, M. N. & Smith, D. C. Comparative reaction of oat 
varieties in the seedling and maturing stages to physiologic 
races of Puccinia gramints avenae, and the distribution of 
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Mackinney, G. Applicability of Kundt’s rule to chlorophyll. 
Plant Physiol. 13: 427-430. f. 7. Ap 1938. 
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& Succ. Soc. Am. 9: 159-161. illust. Ap 1938. 

McCool, M. M. & Johnson, A. N. Nitrogen and sulphur con- 
tent of leaves of plants with and at different distances from 
industrial centers. Contr. Boyce Thompson Inst. 9: 371- 
380. My—Je 1938. 
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pended in agar. Phytopathology 28: 387-401. f. 1-3. Je 
1938. 
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McWhorter, F. P. The antithetic virus theory of tulip-breaking. 
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Sphaerella fragariae. Phytopathology 28: 307-329. f. 1, 2. 
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Circ. 79: 1-31. f. 1-7. My 1935. 
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analysis of the Avena test. Bot. Gaz. 99: 470-496. f. I-14. 

Mr 1938. 
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41: 117-128. 25 N 1936; V. Repert Spec. Nov. 42: 257 
267. 27 N 1937. 

Smart, R. F. The reactions of the swarm-cells of Myxomycetes 
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Coll. Trop. Agr. 14: 257-264. pl. 1-8. S 1937. 
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in Africa. Bull. Jard. Bot. Bruxelles 14: 333-352. pl. 6-8. 
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Physiol. 13: 413-418. f. 7. Ap 1938. 

Street, R. B. Phymatotrichum (cotton or Texas) root rot in 
Arizona. Univ. Arizona Tech. Bull. 71: 296-410. pl. 1-32. 
f. 1. 15S 1937. 

Svenson, H. K. Pteridophyta of the Galapagos and Cocos 
Islands. Bull. Torrey Club 65: 303-333. pl. 8-10. My 1938. 

Tapke, V. F. Influence of environment, after seedling emer- 
gence, on covered smut barley. Phytopathology 28: 370, 
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Teller, G. L. Plant diastase in evidence as to the formation and 
structure of starch granules. Plant Physiol. 13: 227-240. 
f. 1-7. Ap 1938. 

Thatcher, R. W. The chemistry of plant life. i-xvi. 1-268. 
McGraw-Hill Book Co., New York. 1921. 

Thimann, K. V. & Schneider, C. L. The role of salts, hydrogen- 
ion concentration and agar in the response of the Avena 
coleoptile to auxins. Am. Jour. Bot. 25: 270-280. f. I-8. 
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nous plants. Jour. Bact. 34: 567-579. f. 1. D 1937. 

Thornton, N. C. Extraction and determination of vitamin C in 
plant tissue. Contr. Boyce Thompson Inst. 9: 
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Tompkins, C. M. & Thomas, H. R. A mosaic disease of Chinese 
cabbage. Jour. Agr. Res. 56: 541-551. f. /-5. 1 Ap 1938. 
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True, R. H. Lepidium perfoliatum in the Philadelphia area. 
Bartonia 19:48. 8 Mr 1938. 
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Globulinea giganteus. 
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New names and the final members of new combinations are in bold face type. 


Abies 534, 5 
546 

\bortiporus distorus 655; subabortivus 655, 
661 

\bsidia 461 


Acacia longifolia 556; suaveolens 556 


; concolor 556; venusta 


Acaena o igomera 670 
561; Bendirei 561, 562; 


558, 562; Buergerianum 558, 562; 


Acer 526, Bolanderi 

glabrum 
561; grandidentata 562; japonicium 584; 
macrophyllum 561; Negundo 561, 562; 
negundoides 562; Osmonti 561; rubrum 169, 
171, 172; saccharum 562; tripartum 562 


Aceretum rubri 494 


\chlya apiculata 623; bisexualis 505; flagellata 
593 
\cicalyptus 204 


\c 
\c 


mena 425 


ocanthera spectabilis 136 


Aconitum noveboracense 257 

Acoridium 581 

\corus Calamus 663 

\crostichum 307; apodum 331; aureo-nitens 
328; aureum 305-307, 373; crinitum 332; 


Fendleri 375; Gillianum 328; muscosum 318; 
viscosum 318; viscosum glabriusculum 318 

Additional Miocene plants from Grand Coulee, 
Washington 89 

Adenium coetenium 137, 145, 160 

Adiantum 307; aethiopicum 307; Alarconi- 
anum 304, 307; concinnum 305, 307, 308; 
cuneatum 307; diaphanum 307, 308; Hens- 
lovianum 306-308; incisum 307; Kaulfussii 
308; macrophyllum 305, 306, 308; parvulum 

305, 


304, 


307, 308; patens 304, 308; petiolatum 
308; prionophyllum 308; tetraphyllum 
308; villosum 305, 306, 308 

Aegiphila 590 

Agaricus 497; abruptibulbus 172 

Agave 76 

Agropyron 262; Smithii 497 

Aidia cochinchinensis 614 

528 


Ailanthus altissima 126, 

Albidi 233-235 

Aleurodiscus acerinus 170 

Alga: Oedocladium Lewisii, A new green 23 

Algae in a Minnesota pond, The taxonomy of a 
community of blue-green 377 


Algae, Notes on Mary!and 293 

Allamanda cathartica 136, 145, 156, 158 
Allium cepa 342, 439, 443, 615; stellatum 72 
Allomyces 495 


Allotropa 335 
Alnus 521, 526 


Aloe aethiopica 


522; arborescens 522; ciliaris 
ooperi 522 
59: 


522:C 


tilis 


; haemanthifolia 522; plica- 
rubrolutea 522; speciosa 522; 
variegata 522; viscosa 522 


\lsophila 314 


Alternaria citri 207 


Amarantus 208 


Amaryllis longifolia 182 


Amblyarrhena 580 


Ambrosia 262; 


elatior 262 


Amelanchier florida tomentosa 208 


American Botanical Literature, Index 


to 70, 
123, 198, 256, 334, 421, 493, 581 
1. New 
Microtropis, Wimmeria and 
Studies in the 463 


(American 


American Celastraceae 


of 


Zinowiewia, 


species 


melastomes, including nine new 
species, Notes on 571 
of 


Meniscium, The 347 


\merican species Dryopteris, subgenus 


Amorphophallus titanum 125, 127, 209 
Ampelocera 209; glabra 341 
Amphianthus 340 

Amphichloris 297 


Amsonia ciliata 136, 144, 160; rigida 432 


Anabaena 393; constricta 393; flos-aquae 288. 


290; planctonica 393; spiroides 393 


Anagallis arvensis 256 


Ananthocorus 309; angustifolius 304, 309 


Anaphilis margaritaceae 664 
Ancylistes 257 
Anisostemones 571 


Anogramma 308; chaerophylla 308; 


Ankyropteris grayi 605; henricksi 605 


lepto- 
phylla 306, 308 


Aphanizomenon flos-aquae 288 
Aphanomyrtus 264 
Apocynaceous flowers, The vascular anatomy 


and comparative morphology of 135 
Apocynum 135, 138, 149, 150, 152, 160, 162; 

androsaemifolium 137, 145, 149, 161; can- 
142, 145, 156, 160, 161 


nabinum 137, 
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\rabis lyrata 256 


Arachnoxylon 601, 604, 605, 606; kopfi 602, 


604-606 

\rachnula 443 

\ragoa 500 

\ralia 201 

\raucaria 553; angustifolia 516, 520 

Arcella vulgaris 443 

Arceuthobium 128 

Arctostaphylos 265; Uva-ursi 260 

Argyrodendron 200 

\Argyroderma 262 

\riocarpus 263 

\ristida stricta 491, 492 

Artemisia 404, 408-410 

Arthrospira 387-390, 395; Jenneri 388; pla- 
tensis 290 


Arthrostemma 576, 577; alatum 576, 577; 


apodocarpum 576; campanulare 576, 577; 
fragile 576; hirtellum 577; macrodesmum 
577; parvifolium 576, 577 

Asclepias erosa 582 

\simina 412 520, 526 

\sparagus officinalis 526 

Aspergillus alliaceus 593; niger 276, 460, 502, 
673 

Aspidium articulatum 332; biserratum 332; 
coriaceum 327; martinicense 328; semi 
cordatum 313 

Aspidosperma quebrachoblanco 203 

Asplenium 330, 348; anisophyllum latifolium 
311; anisophyllum sanguinolentum 311; 
auritum 305, 306, 309; auritum macilentum 
30°; carolinum 304-306, 310; cicutarium 
310; cristatum 305, 310, 330; dubium 330; 
Fernandezianum 311; formosum 304-306, 
310; furcatum 311; laetum 304, 310; lunu 
latum 309; Macraei 310, 330; marinum 
auriculatum 309; myriophyllum 305, 310; 
nigrescens 311; nubilum 311; poloense 304, 
310; praemorsum 306, 311; pulchellum 311; 
pulcherrima 311; pumilum 305, 311; rhizo 
phyllum 310, 330; rigidum 309; rutaceum 
304, 311; sanguinolentum 311; sarcodes 311; 
Serra 305, 312; serratum 304, 312; sorbi- 
folium 347, 358; subulatum 303, 310; sul 
catum 309 

Aster 300, 639 

Asteroclaena laxa 605 

Asteropteris 602, 605; kopfi 602; novabora 
censis 604-606 

Asterostroma cervicolor 170 

Asteroxylon 604, 606; mackiei 606 
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Astragalus 75, 424; Bergii 128; distortus 256 

Aurantiporus croceus 649 

Aurator 233-235 

Aurator, Studies in Penstemon VI. The section 
233 

\uricularia Auricula-Judae 170; rosea 170 

\ustroclepsis osborni 605 

Aveledoa 72 

Avena 11, 123, 126, 335, 422, 432, 
671; fatua 11, 21; sativa 443 555 

AVERY, JR., GEORGE S. and Cari D. LaRue, 


The development of the embryo of Zizania 


664, 669, 


aquatica in the seed and in artificial culture 
11 

Azolla 329, 526; caroliniana 329, 437, 518: 
filiculoides 329 


Baccharis halimifolia 489 

Bacillus mycoides 592 

Bacterium angulatum 262; gallinarum 669; 
tabacum 262; tumefaciens 202 

Bambusa ventricosa 589 

Bangia atropurpurea 291 

Beaumontia grandiflora 137, 146 

Begonia incana 265 

Berberis amplectans 594; Chillanensis Hir- 
sutipes 670 

Berry, Epwarp W., Additional Miocene 
plants from Grand Coulee, Washington 89 

Betula 62, 64, 520; Bendirei 558, 562; fontinalis 
560; lacustris 560; occidentalis 558, 560 

Bidens 208, 526 

Blastospora 625, 626; Butleri 625, 626, 628; 
smilacis 626 

Blechnum blechnoides 312; occidentale 305, 
312; occidentale caudatum 312; unilaterale 
305, 306, 312 


Blue-green algae in a Minnesota pond, The 


taxonomy of a community of 377 
Bolbitis 375; macrophylla 374-375; sub 
crenata 375 


BoLp, HAROLD C., Notes on Maryland algae 293 

Boletus chrysenteron 168, 174 

Bolinia tubulina 169 

Borzicactus aurivillus 430 

Botanical Literature, Index to American 70, 
123, 198, 256, 334, 421, 493, 581, 675 

Botrydium 23 

Botrytis 497 

Bouteloua curtipendula 493 

BRANDWEIN, PAuL F., The emergence of smut 
inoculated oat seedlings through sand and 
loam soil 477 


Br 
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Br 
Br 
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Brasenia 281, 282; peltata 277, 283 

Brasenia, The winter buds of 277 

Brassica 425 

Brodiaea 129 

Browallia 665 

Bryoxiphium norvegicum 502 

BuELL, HELEN Foot, The taxonomy of a 
community of blue-green algae in a Minne 
sota pond 377 

Bulliardella 588 

Bumilleria 450 


Buxus sempervirens 665 


Cactaceae of southern Utah, The 397 

Cacti from Guatemala, Mexico and Texas, 
New species of 565 

‘aesalpinia 125 

‘alamus 512 

‘alidion 627 

‘allicarpa 590 

‘allirho? 589 


‘alocera cornea 170 


i” a a a a 


‘alothrix Contarenii 287; parietina 288, 289; 
pilosa 287 


~ 


‘alycanthus 663 


~ 


‘alyptrogyne-Calyptronoma 581 

‘aMP, W. H., Studies in Ericales III. The 
genus Leiophyllum 99 

“AMPBELL, W. A., The cultural characteristics 


of the species of Fomes 31 


~ 


~ 


‘amplyoneuron latum 332; Phyllitidis 325 
‘anavalia ensiformis 423 

‘anna 1, 4, 6, 7 

‘annabis sativa 508, 510 


( 

( 

( 

( 

Cantharellus cibarius 172 

Capsella 511 

Carex 73, 133, 208, 262, 502 

Carissa Carandas 136, 144; grandiflora 136, 144 

Carpinus 594 

Carteria 297; crucifera 296, 300, 301; ellip- 
soidalis 296, 300, 301; globosa 297 

Carya Buckleyi arkansana 555 

Castalia tetragona 341 

Castanea dentata 124, 524; orientalis 89 

Castanopsis consimilis 89, 91, 92 

Castilla 665 

Castilleja 500 

Castilloa 665 

Catalpa speciosa 526 

Cathestecum 593 

Catinula turgida 338 

Celtis 520 

( 


‘enangella Ravenelli 169 


~~ 
~ 


Centaurea macrocephala 256 

Centipeda minima 667 

Centradenia 571; Bernoulli 571; chiapensis 
571; floribunda 571; grandifolia 571; 
Maxoniana 571; salicifolia 571 

Centradeniopsis 571 

Centranthera 264 

Centropyxis 443 

Centrosema 583 

Cephalanthus occidentalis 175, 179 

Ceracea corticioides 170 

Ceratophyllum 283 

Ceratostomella Ulmi 134 

Cerbera 159, 160; Tanghin 136, 145, 155, 156, 
159, 160 

Cercis 507, 520, 526 

Cercospora 73, 76, 199, 258, 592, 663, 670; 
beticola 667; musae 73; oryzae 593; rhoina 
169 

Cercosporella 73; herpotrichoides 73 

Ceropteris monosticha 322; tartarea 324 

Cervantesia 208 

Cetraria islandica 343 

Chaconia 625-627; alutacea 625, 627; But- 
leri 628; texensis 626 

Chaconia, Studies in the Uredinales, the genus 
625 

Chaetolepis 572; alpina 572; brevistrigillosa 
572; cubensis 572; Grisebachii 572; saturae- 
oides 572 

Chaetomium 344, 429 

Chamaesyce 521, 526; preslii 522 

Chaptalia Hintoni 125; nutans 125 

Chara 440, 443; coronata 439, 443, 615 

Cheilanthes 312; affinis 322; Borsigiana 322; 
candida 322; cretacea 322; heterotricha 312; 
lutea 320; microphylla 305, 312; monosticha 
322; myriophylla 312 

Chelone abida 237; cristata 250; erianthera 250 

Chimaphila 666 

Chlamydobotrys 299; gracilis 299; stellata 293 
299-301 

Chlamydomonas breviciliata 298; meta- 
stigma 297, 300, 301; Reinhardi 301; 
schizochlora 297, 300, 301 

Chlorella vulgaris 597 

Chloridium musae 73 

Chondropodium 78 

Chroococcus 387; turgidus 387, 394, 450 

Curyster, M. A., The winter buds of Brasenia 
277 

Chrysocelis 627 

Chrysodium vulgare 373 
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Chytridium 623; aggregatum 617, 620; gib 


bosum 617; Schenkii 617 


imicifuga 343 

Cirsium 668; Wilhelmii 668 

Citrus 199, 425; sinensis 124 

Cladonia 435; Boryi 435 

Cladophora 285, 440; glomerata 439, 440, 443 
616 

Claviceps Paspali 589 

Cleistocalyx 204 

lematis Addisonii 78 

Clistoyucca 404 

Clitocybe decora 172 


~ 


Clonothrix fusca 339 

CLOVER, Exizapa U., New species of cacti from 
Guatemala, Mexico and Texas 565; The 
cactaceae of southern Utah 397 

Coccopedia 383 

Cochemiea 430; setispina 420 

Cocos Islands, Pteridophyta of the Galapagos 
and 303 

Coelomoron 379, 394; regularis 378, 379, 394 

Coelosphaerium 379; Nagelianum 380 

Coleosporium campanulae 589; Solidaginis 170, 


589: Vernoniae 170 


~ 


‘oleus 641; Blumei Renhaltianus 663 
Colletia 208 

Colocasia esculenta 498 

Columnea 428 

Comatricha 201 


Combretum fruticosum 225; Loeflingii 228 


~ 


‘ommelina communis 667 
Conferva canalicularis 292; ebena 291: eri 
cetorum 291 


( onidiobolus 202 


Coniophora olivascens 170 

Convolvulus 641 

Cooperia 79, 80, 84-87, 424; albicans 80, 83, 84; 
chlorosolen 80-82; Drummondiana_ 80; 
Drummondiana chlorosolen 81; Drum 
mondii 79-83, 85-87; Drummondii chloro 


solen 80-82; mexicana 85; miradorensis 86; 
pedunculata 79, 80, 84, 85 rraubii 80, 
82 

Cooperia, The genus 79 

Copernicia 581 

Cordyceps 264 

Cordyline terminalis 526 

Corema Conradii 437 

Coreopsis saxicola 256 

Coriolopsis Tisdaleana 656, 661 

Coriolus abietinus 658; depauperatus 658; 


limitatus 658; membranaceus taxodii 657 
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subabietinus 658, 661; sublimitatus 658, 
661; tenuispinifer 658, 661 

‘ornus 97, 132; acuminata 97; Becki 89, 95, 
97; canadensis 97; florida 97, 500; Nut 
tallii 97 


‘orticilum chrysocreas 170; coronilla 257; 


-~ 


~ 


galactinum 170; incrustans 204; lactescens 
170; lividum 170; portentosum 170; salmoni 


color 206; stramineum 170 


orylus 594 


Coryneum microstictum 262 


~ 


‘oryphantha 406, 410; aggregata 419; ari 
zonica 410; chlorantha 410; deserti 410, 412; 
Echinus 410; Marstonii 404, 412 

Cosmarium 591 

Costus 521; speciosus 521, 526 


Cotyledon sinus-Alexandri 591 


Covillea 404; tridentata 496, 408, 410 

Crassula multicava 340 

Crenothrix polyspora 339 

Crepis 209 

Cristati 234, 235 

Cronartium occidentale 129; ribicola 129, 204, 
496, 499, 588 

Crotalaria juncea 72 


Croton capitatum 170 


Crusonia wrightiana 78 


~ 


‘ryptanthus Glaziovii 72 


~ 


‘tenoderma 627 


~ 


‘ucurbita maxima 674; Pepo 259 


~ 


‘ufodontia 146; Stegomeris 136 


-~ 


‘ultural characteristics of the spec ies of 
Fomes, The 31 

Cupulifera 613 

Cuscuta 76, 631, 632, 637, 643-645; arvensis 
calycina 631; campestris 631, 632, 636, 639, 
643, 644; Cephalanthi 632, 633, 635, 636, 
642-644; compacta 632, 636, 639, 642-644; 
Coryli 632, 633, 636, 640, 641, 643, 644: 
curta 642; epilinum 631; epithymum 631, 
645; epithymum vulgaris 631; europaea 631; 
glomerata 632, 633, 636, 639, 642-645; 
Gronovii 632, 633, 635, 636, 638, 642-645; 
indecora 641; indecora neuropetala 632, 636, 
641, 643, 644; monogyna 631, 643-645; 
pentagona 632, 633, 636, 639, 640, 643, 644; 
reflexa 635, 645; rostrata 642, 643 

Cuscuta, The cytology of 631 

Cyanothrix primaria 285, 286; Willei 285, 286 

Cyathea purpurea 318 

Cyathodium 494; barodae 199 

Cycas 518; revoluta 518 

Cycladenia 160; humilis 137, 145, 160, 162 
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Cyciamen 643 

Cyclopeltis 313; semicordata 304, 313 
Cylindrocarpon Ehrenbergi 126 
Cylindrocystis 450 

Cylindropuntia 400 

Cynara Scolymus 525 

Cyperus 340, 510; alternifolius 521, 522, 526; 


I 
I 
I 


pilosus 341 


‘ytology of Cuscuta, The 631 


dar tylella bembicodes 259 

dactylina artica 134 

Jaedalea ambigua 174, 647; confragosa 174; 
elegans 174; farinacea 174; juniperina 651; 
quercina 647; unicolor 174; Westii 649 

Jaldinia concentrica 169 

danaea 330, 550; nodosa 330 

darluca filum 169 

dasyscypha Willkommii 338 


Jatura 432; stramonium 198, 207, 257 


Deamia diabolica 568, 570; Testudine 570 


Jebaryomyces 499 

elphinium albescens 28; azureum 27, 28; 
azureum Nortonianum 28; azureum vi 
mineum 29; azureum virescens 28; cam- 
porum 29; carolinianum 27-29, 340; 
carolinianum crispum 28; carolinianum 
Nortonianum 28; carolinianum Penhardii 
28; macroseratilis 29; Nortonianum 28; 
Penardi 28, 29; vimineum 2S; virescens 
28; virescens camporum 28, 29; virescens 
Penardi 28; virescens vimineus 28, 29; 
W ootoni 29 

Jelphinium carolinianum and its allies 27 
Jendrium 99; Hugeri 101 

Jendrochium compressum 169 

Jendrostilbella 169 

Jennstaedtia 313, 330; glauca 588; globulifera 


> 


313, 330 


Desmarestia 504 


evelopment of the embryo of Zizania 
aquatica in the seed and in artificial culture 


11 


Dicentra cucullaria 258 


Dicranopteris 313, 330; linearis 313; pectinata 


330 


Dictyocha fibula 128 


Dictyostelium discoideum 206 


Difflugia urceolata 443 

Diodia 128 

Dioon edule 518, 520 

Diospyros 97, 98, 607-609, 613; Andersonae 


89, 91, 97; Christophersenii 613; cupulosa 
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613; ellipticifolia 610, 612; ellipticifolia 
elliptica 611, 612; ellipticifolia iridea 612; 
ferrea 609, 612; ferrea angustifolia 611; 
ferrea Gillespiei 610, 611; ferrea littorea 
610; ferrea nandarivatensis 610; ferrea 
sandwicensis 610; ferrea savaiiensis 611; 
ferrea subimpressa 611; globosa 612; 
lateriflora 612, 613; princetoniana 98; 
rufa 613; samoensis 613; sericocarpa 613; 
virginiana 98; virginica 564 

Diplazium 313; cristatum 374; obtusum 313; 
subobtusum 313, 322; undulosum 358 

Diplocarpa 71 

Diplophlyctis 440, 451, 621 

Diplusodon 71 

Dipteronia insignis 558, 561; sinensis 561 

Dipteryx odorata 426 

Distyla 443 

Dodecatheon 127 

Doryopteris 313; concolor 313, 314; pedata 
305, 306, 313, 314 

Dothichloe atramentosa 169 

Dothiorella 134 

Douglasia 335 

Downingia 130 

Draparnaldia 615 

Drosophila melanogaster 443 

Drovet, FRANcIs, Notes on Myxophyceae 
I-IV 285 

Drymaria 498 

Dryopteris 203, 304, 314, 347, 348, 360, 370, 
375; affinis 364; ampla 314, 315; anceps 
375; Andreana 350, 352, 365; Andreana 


glabra 352; angustifolia 350, 361; arbores 


3D 

cens 369: arcana 350, 352, 354; brachyo 
dus 315; Christii 348, 376; chrysodioides 
351, 373-375; chrysodioides goyazensis 
351, 374; Clintoniana 78; columbiana 314, 
315; consobrina 350, 354-356; dentata 
315, 316; Desvauxii 349, 351, 369, 37 
372; Desvauxii f. glandulosa 348, 351, 37 
dispar 351, 364; ensiformis 350, 359; 
falcata 360; furcata 314; Ghiesbreghtii 
348; gigantea 364, 365; glandulosa brachy- 
odus 304, 315; gongylodes 305, 306, 315; 
Hostmanni 349, 351, 358, 269, 370; in- 
aequalifolia 317; Jurgensenii 349, 350, 
359, 360; Lechleri 366; Liebmanni 348; 
lingulata 350-352, 359; longifolia 369; 
macrophylla 374; membranacea 351, 365, 
366, 374; meniscioides 348; mollis 306, 
315, 316, 372; nesiotica 350, 362; pachy 
sora 360; parasitica 314, 316; patens 305, 
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316; permollis 349, 351, 358, 370, 372; 
pilosula 314, 315; pleiosora 316, 317; Poi 
teana 305, 317, 348; pseudotetragona 317; 
reticulata 317, 350, 357, 358, 360, 372, 
373; reticulata arborescens 369; reticu 
lata longifolia 369; reticulata serrata 354; 
reticulata sorbifolia 358; Rolandii 318; 
rudis 304, 317; Salzmanni 350, 357, 360, 
376; serrata 350, 354-357; simplicifrons 
350, 354, 364, 365; sorbifolia 372; sorbi 
folia confertivenosa 360; sorbifolia mollis 
372; sorbifolia pun tivenulosa 360; Stand- 
leyi 351, 368, 369; subincisa 304; tetra 


gona 305, 317; tric holepis 316, 317; 


turrialbae 350, 357; villosa 316 


Dryopteris, subgenus Meniscium, The Ameri 


can species of 347 


Dysmorphococcus 298; coccifera 299; variabilis 


298, 300, 301 


Echeveria 134, 503, 594, 673 


Echinocereus 666 


I 
k 
I: 


coccineus 406; Engel 
manni 398, 400, 402, 404, 406; Fendleri 
406; Gentryi 565, 566; mojavensis 404, 
406; octacanthus 406, 410; papillosus 124; 
pensilis 427, 430; Reichenbachii 400; 
Steereae 565, 568; subinermis 565; triglo 
chidiatus 406 


chinodorus tenellus 341 


‘chinomastus Johnsonii 398, 400, 404, 408 


‘fect of artificial wind on growth and trans 


piration in the Italian millet, Setaria italica 
229 


‘ichleriella Leveilliana 170 
‘idamella spinosa 127 


‘laphoglossum 318, 328, 330; apodum 330, 


crinitum 332; mucosum 318; petiolatum 305; 
306, 318 


“leocharis 429 


‘lfvingia applanata 647, 648; marmorata 647; 


tornata 647 


“Isinoe 338, 497; australis 421; ledi 665 
“lymus virginicus 207 


“mergence of smut-inoculated oat seedlings 


through sand and loam soil, The 477 


“ndochytrium 440, 451, 621 
<ndothia parasitica 335 
“ndothiella gyrosa 169 
“ntophlyctis 451, 621 
“ntyloma australe 170 

E 

I 
I 


phedra 663 
spidendrum coriifolium 74; pansamalae 428 
‘quisetum 329, 510, 516, 518, 526, 528, 550; 


‘rysiphe 668; graminis hordei 
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arvense 525; bogotense 329; octangulatum 
558; palustre 556; pratense 518; scripoides 
518, 526 


Sragrostis 78, 431; cilianensis 133 


“ricales III. The genus Leiophyllum, Studies 


in 99 


‘riogonum 209, 671 


“rwinia cytolytica 663 


goni 596 


“rythrina 588 


rythronium mesochoreum 131 


“schscholtzia californica 124 
‘speletia grandiflora 256 
“ucalyptus 206 


ucarteria 297 


“ucentradenia 571 
Suchlaena mexicana 259 
“udorina elegans 293 
Sudryopteris 203 
tugaura 106 

-ugenia Hookeri 201 
‘uglena viridis 443 
Suglypha 443 

Suheeria 573 

Sumiconia 579 
Supatoria 431 

“uphorbia 259, 336, 430, 494; calonesiaca 494; 


Caput 583; dentata 499; lacta 524; pseudo 
cactus 586 


“ustylis purpurea 72 


*xidia alba 170 


“agus 520; americana 524; pacifica 89 
I: 
F 


‘agus-Acer 128 


asciola hepatica 443, 444, 615 


Ferocactus acanthodes 400, 404, 402, 408; 


Lecontei 408; Wislizeni 408 


Ferreola 609, 612, 613; buxifolia 609; elliptici 


F 
F 
E 
F 
FOGELBERG, SIDNEY O., The cytology of Ct 


folia 611 

icus 97, 591; nitida 424 
lammula eccentrica 172 
lindersia 261 

lorida Polypores, New 647 


S- 


cuta 631 


‘omes 31, 32, 35, 37, 41, 44-46, 48, 52, 53, 


*) 


61, 65-68, 335; annosus 35, 37, 38, 56, 63 
66; applanatus 31, 35, 37, 38, 40, 44, 56, 
62, 69, 174, 665; Calkinsii 35, 38, 40-42, 
54-56, 61, 64, 168, 174; conchatus 35, 38, 
40, 41, 48, 53, 56, 61, 63, 174; connatus 
125; densus 35, 38, 40-42, 46, 55, 56, 61, 


ws" 
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64, 174; Everhartii 35, 38, 40, 42, 56, 64; 
fomentarius 35, 38, 42, 43, 56, 62, 63; 
fraxineus 31, 35, - 38, 40, 43, 44, 56, 58, 62, 
69, 174; fraxinophilus 35, 38, 43, 44, 56, 
60, 62; fulvus 35, 38, 44, 45, 56, 63, 64, 
geotropus 35, 38, 45, 52, 56, 63, 169, 174; 
igniarius 35, 38, 42, 46-48, 54-56, 61, 64, 
69, 134; igniarius laevigatus 35, 38, 46, 47, 


w 
4 


56, 63, 174; igniarius nigricans 47; ignia 
rius populinus 35, 38, 41, 47, 48, 56, 63; 
juniperinus 35, 38, 48, 56, 63; lignosus 
496: lobatus 35, 38, 44, 48, 49, 56, 63, 174; 
marmoratus 35, 43, 49, 50, 58, 63, 174; 
meliae 35, 50, 53, 54, 56, 58, 62, 174; 
officinalis 35, 50, 53, 58, 62, 69: ohiensis 
35, 50, 52, 53, 58, 61, 62; Pini 35, 41, 50, 
53, 54, 58, 63; pinicola 31, 35, 50, 53, 54, 
58, 63, 69, 424; rimosus 35, 40, 42, 46, 
50, 54, 58, 61, 64, 174; robustus 35, 41, 42, 
46, 50, 54, 55, 58, 61, 64, 168: robustus 


tsugina 35, 48, 55, 56, 58, 61, 63; roseus 


4 
> 
4st 


sa 


35, 50, 54, 56, 58, 63, 69; scutellatus 35, 
50, 58, 63; subroseus 35, 50, 54, 56, 58, 60, 
63, 649; taxodii 661; tenuis 35, 50, 53, 56, 
58, 60, 63, 174; torulosus 35, 40, 46, 50, 
54, 55, 58, 61, 64, 174 
Fomes, The cultural characteristics of the 
spec ies of 31 
Fomitiporia punctatiformis 659, 661 
Forsteria 609, 612, 613 
Forsteronia viridescens 137, 144, 158 
FosBERG, F. R., Notes on plants of the Pacific 
Islands. 1. 607 
FosTeR, ADRIANCE S., Structure and growth of 
the shoot apex in Ginkgo biloba 531 
Fourcroya 518 
ranklinia alatamaha 665 
rankliniella insularis 592 
ranseria 595 


raxinus 502, 581; americana 426 


roelichia floridana 664 
ucus 258, 264, 431 
ungi from the lower Mississippi Valley, Notes 
on 167 
Funtumia elastica 137, 144, 148, 159, 166 
Fusarium 257, 259, 505; coeruleum 665; cul- 


i 
E 
F 
E 
Fremyella vitiensis 287 
F 
F 
F 


morum 337; lycopersici 427; vasinfectum 75, 
669 


Gaillardia 421 
Galapagos and Cocos Islands, Pteridophyta of 
the 303 


Galinsoga ciliata 668 

Galium circaezans 525; concinnum 525; tri- 
florum 525 

Ganoderma 647 

Garnotia 595 

Gaura 105, 225, 425, 667; angustifolia 106, 
107, 116, 117, 213; angustifolia Eatonii 
117, 118; angustifolia simulans 117, 118; 
angustifolia strigosa 117, 118; angusti- 
folia typica 117, 226; australis 110; biennis 
105, 106, 111, 112, 114; biennis Pitcheri 
112, 113, 119; biennis typica 112, 113, 226; 
brachycarpa 105, 106, 211, 213, 226; 
bracteata 222; brassicacea 121; canescens 
107; chinensis 225; cinerea 214; coccinea 
107, 220, 221; coccinea arizonica 221, 225; 
coccinea epilobioides 221, 222; coccinea 
glabra 221, 223-225; coccinea integerrima 
221; coccinea parvifolia 221, 223, 224; 
coccinea typica 220, 221, 223, 224, 226; 
coloradensis 114; crispa 222; Drummondii 
219; Eatonii 118; epilobia 225; epilobioides 
222; exaltata 119; filiformis 106, 118, 119; 
filiformis Kearneyi 119; filiformis Munzii 
119, 120; filiformis typica 119, 226; filipes 
107, 216, 217; filipse major 216, 217; 
filipes typica 216, 217, 226; fruticosa 117, 
225; fruticulosa 225; glabra 224; glandu- 
losa 112: gracilis 105, 106, 121, 122, 213, 
218; gracilis glandulosa 121, 122, 218; 
gracilis typica 121, 226; grandiflora 108; 
heterandra 228; hexandra 212; hirsuta 
228; hispida 219, 220; humilis 228; induta 
224; laxa 228; leucocarpa 228; Lindhei- 
meri 106, 115, 217, 226, 227; linearis 223; 
linifolia 228; longiflora 117; macrocarpa 
106, 107, 115, 226; marginata 221; Mich- 
auxii 217; micrantha 109; mollis 107, 109; 
multicaulis 221; mutabilis 106, 107, 226; 
mutabilis glabra 108; Nealleyi 107, 121, 
217, 218, 226; neomexicana 106, 113, 114; 
neomexicana coloradensis 114; neomexi- 
cana typica 114, 226; odorata 107, 115, 
219, 226; oenotherifolia 107; parviflora 
106, 108, 109; parviflora lachnocarpa 109 
111; parviflora typica 109-111, 226; par 
viflora typica glabra 109, 110; parvifolia 
223; Pitcheri 113; podocarpa 121, 122; 
Roemeriana 221, 222; simulans 118; sinu- 
ata 107, 218, 222, 226; spicata 222; 
strigillosa 121, 122; suffrutescens 222; suf- 
fulta 106, 120-122; suffulta terrellensis 
120, 121; suffulta typica 120, 226; tri- 
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angulata 213; tripetala 106, 211-213; 
tripetala Coryi 212; tripetala triangulata 
212, 213; tripetala typica 212, 226; un 
dulata 117; 228; villosa 106, 213, 214; 
villosa arenicola 214, 215; villosa Mc- 
Kelveyae 214; villosa Parksii 214, 215; 
villosa typica 214, 226 

Gaura, Studies in Onagraceae XI. A revision 
of the genus 105, 211 

Gauridium 105, 106, 108; Kunthii 107; molle 
107; mutabile 107 

Gayophytum humile 228 

Gelasinospora tetrasperma 200, 258, 260 

Genetic analysis of the inheritance fragrance 
of Gladiolus, A 181 

Gibberella saubinetii 428 

Ginkgo 531, 534-537, 543, 544, 547, 549-554, 
556; adiantoides 89-91; biloba 90, 555, 556; 
laramiensis 90; pseudoadiantoides 90 

Ginkgo biloba, Structure and growth of the 
shoot apex in 531 

Gladiolus 127, 181; fragrans 182; recurvus 
181-184, 187-195, 197; tristis 181-197; 
tristis concolor 183 

Gladiolus, A genetic analysis of the inheritance 
fragrance of 181 

GLeason, H. A., Notes on American me 
lastomes, including nine new species 571 

Gleichenia dichotoma 313; linearis 306, 313 

Globulinea giganteus 672 

Gloeotrichia natans 288 

Gnetum 526 

Gnomonia ulmea 668 

Gomerella cingulata 586 

Gonglyocarpus 105; fruticulosus 225 

Goniopteris 348, 351 

Goplana 627 

Gouania 607, 608; dominguensis 608; ja 
vanica 608; mangarevica 607, 608; Richii 
608; tiliaefolia 608; vitifolia 608 

Gouldia 128 

Grammica 631, 642 

Grand Coulee, Washington, Additional Mio 
cene plants from 89 

Greigia Berteroi 72 

Grindelia 133 

Grisebachiella 165 

Guepinia spathularia 170 

Gymnocalycium Mihanovichii 77; Mihano 
vichii Friedrichii 77 

Gymnogramma chaerophylla 308; leptophylla 
308 
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Gymnogramme tartarea 306, 324; tartarea 
aurata 324 
Gymnosporangium germinale 170 


Gyrocarpus 257 


Habranthus 84 

Halicystis 499, 590, 670 

Hamamelis 520 

Hapalopilus rutilans 655; subrutilans 655, 
661 

Haplophyton cimicidum 136, 144, 160 

Haworthia 205, 265; reinwardtii 522 

Heeria 572 

Helianthus 198, 510; annuus 232, 524 

Helotium 342 

Hemionitis pinnata 328 

Hemitelia 318; multiflora 318; subcaesia 318 

Henrya 261 

Hepatica fasciola 448 

Herbertia Drummondii 72 

Heterocentron 572-574; alata 573; axillaris 
575; elegans 573; floribunda 574; glandu 
losa 574, 575; laxiflora 573; mexicana 574; 
muricata 5 
salvadorana 575; sessilis 5 


plinervia 573, 574, 576; suffruticosa 573, 


75; occidentalis 573; rosea 573; 
73; subtri 
576: undulata 475, 576 


Heterogaura 105; heterandra 228 


2 

Heteroneuron meniscioides 375 

Heuchera 431; arkansana 590 

Hexagona alveolaris 647; daedalea 647 

Hickenia 584 

Hicoria Pecan 338 

Hierochloe odorata 664 

Himatanthus 140 

Hippeastrum Blumenavia 428 

Histiopteris 318; incisa 304, 318, 327 

Holopedia 383; convoluta 385; geminata 
386; pulchella 385, 386, 394; sabulicola 
386 

Hordeum vuigare 207 

Hormiscia implexa 623 

Hormospora pellucida 285 

Hottonia inflata 437 

Hume, H. Harrop, The genus Cooperia 79 

Hydnum ochraceum 171; pulcherrimum 171, 
73 

Hydrodictyon reticulatum 443, 615 

Hymenochaete Curtisii 170; epichlora 170 

Hymenophyllum 318, 332, 584; ciliatum 305 
306, 318; hirsutum 318; polyanthos 329, 332 

Hypholoma incertum 172 

Hypocrea rufa 169; sulphurea 169 
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Hypolepis 319, 322; repens 305, 306, 319; 
vis osa 332 

Hypomyc es Ipomoeae 259 

Hypoxylon atropunctatum 169; botrys 169; 
haematostromum 169; rubiginosum 169 


Ilex vomitoria 486, 490 

Iliamna 78 

Impatiens Sultani 633 

Index to American Botanical Literature 70 
123, 198, 256, 334, 421, 493, 581, 675 


Inga 587 


Inheritance of fragrance of gladiolus, A genetic 
analysis of the 181 

lonopsis utricularioides 306 

Ipomoea 202 

Iresine lindenii 338 

Irpex cinnamomeus 171; farinaceus 174; mollis 
171; Ravenelii 171 


Isoetes 588; lithophila 13 


Isomeris arborea 257 

Isostemones 571 

Italian millet, Setaria italica, Effect of arti 
ficial wind on growth and transpiration in 
the 229 

Iva imbricata 485 

Ixeris 209 


Jasminum malabaricum 625, 628 

Johannesbaptisia Gardneri 286; pellucida 
285; primaria 285; Willei 285 

Juglans egregia 90, 92; hesperia 90; oregoniana 
89, 90, 92 

Juncus 340; Roemerianus 664 

Juniperus 401; communis 526; utahensis 410 


Kalanchoe 584; rotundifolia 502 

KARLING, J. S., A large species of Rhizo 
phidium from cooked beef 439; Studies on 
Rhizophidium IT. Rhizophidium laterale 615 

Kaulfussia 550 

KAVANAGH, FREDERICK and WILLIAM J. Ros- 
BINS, Thiamin and growth of Pythium 
Butleri 453 

Keck, Davin D., Studies in Penstemon VI. 
The section Aurator 233 

Kniphofia uvaria 522 


Labyrinthula 674 

Lachnum virgineum 169 

Lacmellia edulis 136, 140, 143, 156, 158, 166 
Lactarius lactifluus 172; subvellereus 172 


Lactuca 73, 429, 671 

Laetiporus sulphureus 647 

Lanopila 74 

Laphophora Williamsii 432 

Lapsana 343 

Large species of Rhizophidium from cooked 
beef, A 439 

LARvE, Cart D. and GreorGeE S. Avery, JR, 
The development of the embryo of Zizania 
aquatica in the seed and in artificial culture 
11 

Lastraea 314 

Lathyrus 500 

Laurus grandis 93, 94 

Lechea 497 

Leiophyllum 99, 100, 663; buxifolium 99, 101, 
102; buxifolium Hugeri 101, 103; buxifolium 
typicum 101-103; Hugeri 99, 101, 102; 
Lyoni 99, 101, 102, 104 

Leiophyllum, Studies in Ericales IIT. The 
genus 99 

Lemaireocereus Beneckei 430 

Lemna 460 

Lentinus tigrinus 172 

Lenzites betulina 174; saepiaria 174 

Lepidium perfoliatum 672 

Lepiota Morgani 172; procera 172 

Leptinotarsa decemlineata 75 

Leptocereus 202 

Leptochilus 375; Fendleri 375 

Leptochiton quitoensis 208 

Leptosphaeria 260 

Leskea 665 

Lespedeza repens 169, 170 

Liabum ovatum 131 

Libocedrus decurrens 208, 518 

Lilaea subulata 425 

Lilium 500, 511, 526; longiflorum 583; tigrinum 
199, 258 

Liloeopsis 591 

Linanthus 340 

Lindernia microcalyx 671 

Lindsaea 332; montana 332 

Linum Lewisii 493 

Liquidambar 96; californicum 89, 91, 96; 
europaeum 96; pachyphyllum 96; styraciflua 
176 

Literature, Index to American Botanical 70, 
123, 198, 256, 334, 421, 493, 581, 675 

Lithops bella 335 

Litobrochia pedata 313 

Lobivia aurea 77; Backebergii 77; Cumingii 76; 
grandiflora 77 
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Lochnera 155, 156, 161, 163; rosea 136, 138, 
144, 152, 155 

Lonchites repens 319 

Lophotocarpus spongiosus 423, 662 

LUNDELL, C. L., Studies in the American 
Celastraceae 1. New spec ies of Mi rotropis, 
Wimmeria and Zinowiewia 463 

Lupinus albus 130 

Lychnis diok a 73, 343 

Lycopersicum esculentum 336, 431, 674 

Lycopodium 257, 329, 333, 537, 538, 544, 550, 
552, 553; annotinum 518; cernuum 305, 306, 


329, 522 


329; clavatum 306, 329; complanatum 306, 

dichotomum 305, 329; lucidulum 

518, 521, 525; obscurum 516, 518, 525; 
Pittieri 333; reflexum 305, 329; taxifolium 
305, 329 

Lyngbya confervoides 291; gigantea 289; 
hahatonkensis 292; ochracea 291 


Lyngbyopsis 286; Willei 286 


Maba 609, 613; buxifolia 610; cupulosa 613; 
elliptica 611, 612; globosa 612; nandariva- 
tensis 610; parviflora 613; rufa 613; samo 
ensis 613; sandwicensis 609-612; savaiiensis 
611; sericocarpa 613; yaouhensis 613 

Macrosiphonia Brachysiphon 137, 146, 158; 
Macrosiphon 137, 158 

Magnolia 93, 94, 495; acuminata 94, 581; 
californica 97; culveri 96; dayana 93; foetida 
93; glauca 655; hypoleuca 96; Inglefieldi 89, 
94; obovata 93, 96; spec tabilis 89, 91, 93, 94 

Mains, E. B., Studies in the Uredinales, the 
genus Chaconia 625 

Malouetia guatemalensis 137, 143, 158 

Malva neglecta 345 

Mammuillaria microhelia 77; microheliopsis 77; 
viridiflora 126; Zeilmanniana 77 

Mandevilla 155, 156; Bridgesii 137, 138, 146, 
158, 166; hirsuta 137, 140, 145, 158; illustris 
137, 145, 156, 158; laxa 137, 146; splendens 
145, 156, 158; subsagittata 140, 144, 158, 
152, 155, 156, 166 

Marasmius iocephalus 172; siccus 172 

Maravalia 625, 626; albescens 627 

Marchantia 202; polymorpha 437, 438 

Marginaria ensifolia 324; incana 326 

MAarTIN, RosBert F., Delphinium carolinianum 
and its allies 27 

Maryland Algae, Notes on 293 

Mascarenhasia elastica 137, 146, 158 

Maxon, WILLIAM R. and C. V. Morton, The 
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American species of Dryopteris, subgenus 
Meniscium 347 

McLean, ForMaAN T., A genetic analysis of the 
inheritance fragrance of Gladiolus 181 

Medullosa Noei 74 

Melampsora Humboldtiana 170; Medusae 169, 
170 

Melanconis 594, 673 

Melastoma 573 

Melilotus 345 

Meniscium 347-349, 355, 359, 369, 374, 375: 
acrostichoides 358; affine 364; Andreanum 
352; angustifolium 361; arborescens 369; 
chrysodioides 372; cristatum 374; dentatum 
354; elongatum 357; falcatum 360; Fendleri 
374; giganteum 364; guyanense 374, 375; 
Jurgensenii 360; Kapplerianum 369; longi 
folium 369, 370; macrophyllum 375; oligo 
phyllum 375; opacum 348, 376; palustre 354; 
reticulatum 358, 366; rostratum 354; salici 
folium 376; Salzmanni 357; Schreberi 358; 
serratum 354; sessilifolium 357; sorbifolium 
358, 372 

Meniscium, The American species of Dryop 
teris, subgenus 347 

Mentha 201 

Merismopedia 380, 383, 384. 386; chondroidea 
384, 385, 394: convoluta 380, 383, 385, 386; 
convoluta minor 383; elegans 389; gigas 395; 
glauca 380; glauca fontinalis 383, 384; Mars 
sonii 385; paludosa 383; punctata 380-385, 
394; tenuissima 384, 385; thermalis 383: 
Trolleri 385, 394 

Mertensia 78, 164; pectinata 330 

Mesechites trifida 137, 145, 158, 166 

Mesotaenium 74 

Mettenuisa 72 

Miconia 579, 580; filamentosa 579; incurva 
580; Sprucei 579 

Microchaete vitiensis 287 

Microcystis 378-380, 382, 394; aeruginosa 288, 
289, 378, 379; flos-aquae 378, 382; incerta 
377, 378; marginata 378; protocystis 378; 
pulverea 377, 378; viridis 378 

Microdictyon 348 

Micromyces 126 

Microporellus dealbatus 649; mutabilis 649 

Microsphaera 668 

Microtropis 463; Schiedeana 464; Standleyi 
463, 464 

Microtropis, Wimmeria and Zinowiewia, 
Studies in the American Celastraceae 1. New 


species of 463 
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Mimulus 424 

Minnesota pond, The taxonomy of a com- 
munity of blue-green algae in a 377 

Miocene plants from Grand Coulee, Wash- 
ington, Additional 89 

Mississippi valley, Notes on fungi from the 
lower 167 

Monadenium lugardae 589 

Monascus 132 

Monochaetum 577; compressum 577; Dep 
peanum 578; macrantherum 578; rubes- 
cens 578 

Monogyna 631, 643, 644 

Monostyla 443 

Moore, JOHN ADAM and Rospert E. Woop- 
SON, JR., The vascular anatomy and com- 
parative morphology of apocynaceous flow 
ers 135 

Morton, C. V. and Witutam R. Maxon, The 
\merican species of Dryopteris, subgenus 
Meniscium 347 

Morus alba 427, 524, 55. 


Mougeotia 615, 623 


we 


Mucor Ramannianus 275, 461 

Munz, Putuip A., Studies in Onagraceae XI 
A revision of the genus Gaura 105, 211 

Murpny, JAMES, Raymond H. Torrey 433 

MurrILL, W. A., New Florida Polypores 647 

Musa 521; sapientum 526 

Mutisia oligodon 208 

Mycena 133 

Mycosphaerella fragariae 668; rosicola 663 

Myriangium 499 

Myrica cerifera 486, 487, 490 

Myrtus lechleriana 669 

Myxophyceae I-IV_ Notes on 285 


Naias 526 

Najas gracillima 259, 343 

Narcissus 439, 443. 444, 448 

Narda 495 

Naxia tumida 497 

Nectria sanguinea 169 

Nephrochytrium 497 

Nephrodium 348; brachyodon 315; giganteum 
364; Lechleri 366; longifolium 369; macro 
phyllum 328, 375; molle 316; paleaceum 314; 
pectinatum 319; reticulatum 358; serratum 


354; sorbifolium 358, 372; sorbifolium molle 


angustipinnata 372; unitum 315; villosum 
316 

Nephrolepis 319, 332; acuta 319; biserrata 305 
306, 319, 332; pectinata 305, 306, 319 


Nerium 135, 138; Oleander 137, 145, 149, 160 

Neurospora 495; tetrasperma 71, 664 

New Florida Polypores 647 

New green alga: Oedocladium Lewisii, A 23 

New species, Notes on American melastomes, 
including nine 571 

New species of cacti from Guatemala, Mexico 
and Texas 565 

Nicotiana 133, 198. 200, 261, 264, 334, 423; 
Langsdorffii 133; rustica 633; Sanderae 13 
tabacum 663 

Nigroporus vinosus 649 

Nitella 198, 259, 440, 443; flexilis 439, 443, 
615; hyalina 429 

Nodularia fusca 285 

Nostoc 288; Botrydium 291; commune 291; 
crepitans 291; pruniforme 291; verrucosum 
291 

Notes on American melastomes, including nine 
new species 571 

Notes on fungi from the lower Mississippi 
valley 167 

Notes on Maryland algae 293 

Notes on Myxophyceae I-IV 285 

Notes on plants of the Pacific Island. 1. 607 

Notholaena 319; candida 304, 320, 322; 
candida lutea 320; galapagensis 304, 3( 
319, 322; sulphurea 320, 322 

Nummularia clypeus 169 

Nyssa 564; aquatica 558, 564; crenata 564; 
hesperia 564; Knowltoni 564; oregonensis 
564 


Obelidium mucronatum 343 

Ochna serrulata 260 

Odontadenia 146, 156; Hoffmannseggiana 137 
146, 156, 158; Schippii 137, 142, 146, 158 

Odontia 172; Archeri 170; barba-Jovis 171; 
brunnescens 171, 173; ciliolata 171; fa 
rinacea 171; fimbriata 171, 172; macrodon 
171; setigera 171 

Oedocladium 24-26; Hazenii 23; Lewisii 23, 
344; protonema 23, 26; Wettsteinii 26 

Oedocladium Lewisii, A new green alga 23 

Oedogonium 24, 26, 443, 450, 616 

Oenothera anomala 107; Heribaudi 107 
Lamarckiana late 199; parviflora 112; polli 
cata 71; organensis 495; rosea 225 

Oleandra 332; articulata 332 

Olfersia Langsdorfi 318 

Olivea 627 


Omphalia 662; campanells 172 
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Onagraceae XI. A revision of the genus Gaura, 
Studies in 105, 211 (concluded) 

Ophioglossum petiolatum 494 

Opuntia 260, 265, 336, 341, 400, 404, 511, 595; 
acanthocarpa 400, 408; aurea 401; basilaris 
401, 404; Bigelovii 401, 404, 427; brachy 
clada 401; chlorotica 402; echinocarpa 400, 
402; erinacea 404; fragilis 400, 402, 410; 
imbricata 507, 518, 525; phaeacantha 401, 
410; polyacantha 398, 399, 401, 402, 404, 
410; Ramosissima 400; rhodantha 402, 404; 
rubrifolia 401; stenochila 404; tenuispina 
404; Whipplei 400; Wrightiana 70; xantho 
stemma 404 

Oscillatoria 388, 390; amethystina 390-394; 
amphibia 390; anguina 289; animalis 288; 
calida 291; chalybea 289, 390, 392, 393; 
flexuosa 292; fontinalis 292; formosa 390 
391; Friesii 292; fusco-purpurea 292; 
geminata 390; Levaittae 391-392; limosa 
292, 390; maricola 286, 287: Mougeotii 
390; Okeni 289, 290, 390; princeps 289; 

princeps maxima 390; princeps tenuior 

390; splendida 289; tenuis 390; terebri 


292: violacea 391 


formis 390: vaginata 
Osmunda cervina 332 
Ostrya 520, 594 
Ouratea 72 
OVERHOLTs, L. O., Notes on fungi from the 


lower Mississippi valley 167 


Pachyphytum viride 134 

Pacific Island. 1, Notes on some plants of the 
607 

Paeonia 342, 343; suffruticosa 207 

Pallavincia 495; Lyellii 505 

Panax 561; quinquefolium 561; trifolium 561 

Pandanus 521, 526, 528; Veitchii 501 

Pandorina morum 293 

Panicum 78, 673 

Panus angustatus 172; laevis 172, 173; rudis 
172; stypticus 172 

Paralyxia 203 

Parasitella 461 

Parmelia Cladonia 438 

Parodia aureispina 430 

Parosela spinosa 500 

Paspalum 426 

Paullinia Bernhardi 76, 672 

Pavonia Julianae 76, 672 

Pedilanthus 336, 507, 520 

Pediocactus 398; Simpsonii 409 


Pelagophycus porra 338 
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Pelargonium 150, 163, 641; hortorum 633, 639 

Pellaea atropurpurea 320; geraniaefolia 313 

Pellionia pulchra 77 

Penicillium 70, 588 

Peniophora carnea 170; cremea 171; gigantea 
171; Roumeguerii 171 

Penium 450 


) 


Penstemon 126, 202, 233, 666; albidus 233 
235, 237; auriberbis 234, 245, 237, 238; 
236, 245, 247: 

) 


Cleburnei 236, 249, 252, 253; Cobaea 233 


auricomus 252; calcareus 


236; Cobaea purpureus 235, 236; Cobaea 
€ 


typicus 235, 236; cristatus 250; dayanus 
254; desertorum 246; divergens 245; dolius 
235, 243, 245, 249; eriantherus 234 

249-2 

therus grandis 251; eriantherus redactus 
252; eriantherus saliens 250; eriantherus 
Whitedii 253; Gormanii 236, 249; Gra 


nN 


36, 


53; eriantherus argillosus 254; erian 


hamii 236, 248, 249; guadalupensis 233 
235, 237; guadalupensis Ernesti 235, 23 
guadalupensis typicus 235, 237; Hansonii 
36; Helleri 237; isophyllus 132; Jamesii 
34, 235, 238, 252; Jamesii breviculus 239, 
1, 242; Jamesii ophianthus 239, 240, 
242; Jamesii typicus 239, 242; miser 236, 
247, 249; Moffatii 235, 242, 249; Moffatii 
Marcusii 242, 243; Moffatii Paysonii 242, 
243; Moffatii typicus 242, 243; monoensis 
236, 245, 247; ophianthus 240-242; parvi 


florus 235, 238, 239; Paysonii 243; pilo 


sigulatus 240; pseudohumilis 243; pumilus 
235, 244, 245; teretiflorus 237; triflorus 
233-236; triflorus integrifolius 235, 237; 


triflorus typicus 235, 236; saliens 250, 
252; similis 239; viscidulus 237; Whitedii 
236, 252, 253; Whitedii dayanus 253-255; 
Whitedii tristis 245, 253-255; Whitedii 
typicus 253, 255 

Penstemon VI. The section Aurator, Studies 
in 233 

Peperomia 597 

Perezia Pringlei 125 

Periploca graeca 142 

Peronospora destructor 667 

Pestalotia macrotrichia 71 

Petitia 264 

Petrea 499 

Pezicula 132 

Peziza pustulata 259 

Phacelia 262; crenulata 76 

Phacus pleuronectes 443 

Phakopsora Crotonis 170 
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Phaseolus 6, 7; vulgaris 5, 6, 345, 428 

Phaseolus vulgaris, Starch formation in the 
leucoplasts of 1 

Phegopteris 348; Andreana 352; angustifolia 

361; arborescens 369; falcata 360; gigantea 

364, 365; macrophylla 375; membranacea 

365, 366; mollis 372; palustris 354; reticulata 

358; serrata 354; sorbifolia 358 

Phellosperma tetrancistra 404, 409 

Philadelphus microphyllus 182 

Phlebia 172 

Phlox bifida glandifera 207; nivalis 431; ovata 
430 

Phlyctidium 451, 615, 620; Haynaldii 623, 624 

Phlyctochytrium 444, 451; bisporum 442, 445, 
448, 450, 451 

Phoenix 334 

Phoma Puttemansii 124 

Phomopsis 335 

Phoradendron macrophyllum 626 


Phormidium autumnale 292: Chungii 289: 


favosum 292; inundatum 291, 292; lamino 

sum 289; mucicola 288, 289; penicillatum 

286, 287; purpurascens elegans 291, 292; 
Retzii 292; Setchellianum 292; Treleasei 291; 
uncinatum 292 

Phycastrum 450 

Phycomyces 206, 268, 269, 272, 459, 461 
Blakesleeanus 267-269, 273-275, 458, 459 

Phyllachora graminis 169 

Phyllostachys aurea 426; edulis 597; sul 
phurea viridis 597 

Phyllosticta acericola 169; Labruscae 169 

Phymatotrichum 75, 503, 671; omnivorum 201, 
592; silvicolum 429 

Physalospora obtusa 128 

Physcomitrium pygmaeum 495 

Physorhizophidium pachydermum 617 

Phytolacca decandra 263 

Phytomonas lactucae-scariolae 75; 
stewarti 344, 501 


Phytomorula 126 


pruni 75; 


Phytophthora 75, 199, 257, 268, 270-273, 275, 
429, 461, 668; Boehmeriae 268-270, 272, 275; 
cactorum 268, 269, 272-275, 432, 663: cambi 
vora 268, 272, 275; capsici 268, 271, 272, 275; 
cinnamomi 268-275; citrophthora 268-270, 
272, 275, 432; cryptogea 268, 272, 275, 593; 
Drechsleri 268, 272, 275; fagopyri 268, 270 
275; infestans 591; palmivora 268, 269, 272, 
275; parasitica 268, 270, 272, 275 

Phytophthora, Thiamin and growth of species 


of 247 


687 


Picea 537, 552, 553; abies 520; excelsa 556; 
mariana 586 
Pinckneya pubens 672 


Pinus 201, 512, 537, 552, 553, 555, 558; austri- 

aca nigra 615; banksiana 615, 668; caribaea 

516, 520, 525; coulteri 520; densiflora 615; 

glabra 520; Knowltoni 558; montana 556; 

monticola 204, 499; nigra 520; ponderosa 
505; rigida 335; sabiniana 520- Strobus 496, 
525; sylvestris 344, 615; taeda 170, 174, 486, 
490, 520; Thunberghii 615; torreyana 520; 
virginiana 520 

Pisum sativum 74, 259, 443, 663 

Pitahaya 595 

Pithecolobium divaricatum 625, 628; glome- 
ratum 625, 628; Peckii 625; Recordii 625, 628 

Pithophora 439, 443 

Pityrogramma 322; calomelanos 305, 306, 322; 
Presliana aurata 324 

Pianera 520 

Plantago 591; pachyphylla 591 

Plants of the Pacific Isiand. 1, Notes on 607 

Plectocolea 495 

Pleiocarpa 136, 152, 154, 155, 160, 163; bi- 

155, 160; mutica 

136, 138, 145, 152, 154, 155, 161, 163 

Pleiochloris 297 

Plenckia 589 

Pleopeltis aurea 324; lepidota 324; macrocarpa 
324 

Pleurotus 173; corticatus 172; ostreatus 172 

Plumeria 140; rubra 136, 145, 160, 166 

Plumeriopsis Abhouai 136, 145, 158 

Poa annua 11, 21; Chaixii 339 

Poecilopteris meniscioides 375 

Pogonatum 70 

Pogotrichum filiforme 342 

Polemoniella 673 

Polemonium 673 

Polybotrya 332; cervina 332 

Polypodium 324, 332; angustifolium 305, 324; 
astrolepis 332; aureum 305, 324; Bertero 

305, 324, 325; 


Fraseri 326; Hostmanni 369; incanum 325; 


anum 317; crassifolium 
lanceolatum 305, 306, 324; latum 332; lepi 
dopteris 306, 320, 325; leucosticton 326; 
loriceum 304, 32 

aceum 314; paradiseae 325; pectinatum 305, 
percussum 304, 325; Phyllitidis 305, 
306, 324, 325; pleiosorum 304, 316; polypo 
dioides 305, 325; reticulatum 347, 348, 358; 


5; meniscioides 348; pale 


a 


325; 


rude 317; squamatum 304, 326; steirolepis 
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322, 325, 326; thyssanolepis 325; tridens 

304, 306, 326 

Polypores, New Florida 647 

Polyporus abietinus 174; adustus 174; albi 
ceps 655; amygdalinus 647; anceps 174; 
arcularius 174, 647; Arnoldae 653; avel- 
laneialbus 661; badius 649; betulinus 424; 
biformis 174; cinnabarinus 174; cristatus 
174; croceus 649; Curtisii 174; cuticularis 
174, 176; dichrous 174; distortus 174, 179; 
dryadeus 168; dryophilus 168, 174; fim 
briatus 174, 175; fissilis 168, 174, 176, 178; 
focicolus 174; frondosus 174; galactinus 
174; giganteus 174; gilvus 174; hirsutus 
174; hispidus 168, 174, 178, 428; Hu- 
meanus 661; hydnoides 174; lucidus 168, 
175, 176; ludovicianus 168, 175, 176; 
maximus 175; mutabilis 175, 649; nidu- 
lans 175; obtusus 175; palustris 168, 175; 
pargamenus 175; persicinus 175, 179; 

pinsitus 175; polyporus 647; porrectus 

175; radiatus 179; radiatus Cephalanthi 

175, 179; rhipidium 175; Rhoadsii 653, 

654; rigidus 168; robiniophilus 175; san 
guineus 175; Schweinitzii 175, 597; sector 
175; semipileatus 175; Spraguei 175; sub- 
abortivus 661; subcubensis 661; sub 
ectypus 175; submurinus 175; subrutilans 
661; sulphureus 168, 176; sulphureus cin- 
cinnatus 175, 179; supinus 175; tenuis 
175; Tisdaleanus 661- versatilis 175: ver 
sicolor 175; vinosus 175; virgatus 653; 
Westii 650-652; zonalis 168, 175, 178 

Polystichum 327; aculeatum 327; adiantiforme 
305, 306, 327; apiifolium 313; coriaceum 327; 
pycnolepis 327 

Polystictus subabietinus 661; sublimitatus 
661; tenuis 175; tenuispinifer 661; versi 
color 424 

Polytrichadelphus Lyallii 499 

Polytrichum 70 

Populus 206, 513, 526, 667; balsamifera 507, 
513, 516; deltoides 169, 170, 174: hetero 
phylla 662 

Poria alachuana 659; albocincta 175: am 
bigua 175, 180; attenuata 648: candidis 
sima 175; eupora 175, 648; ferruginicincta 
660; ferruginosa 175; flaccida 175, 180: 
Floridae 659; holoseparans 660; inermis 
175; lacteimicans 660; laevigata 174: 
Langloisiana 175; Langloisii 175; medulla 


panis 175; nigrescens 175; punctata 175; 
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punctatiformis 661; undata 168, 175; 
versipora 175; vincta 648 

Porphyridium 387 

9] 


Porphyrosiphon Notarisii 

Portulaca 585 

Potamogeton 280, 283; ¢ rispus 277, 282, 283 

Potentilla tridentata 437, 438, 666 

Prenanthes 671 

Prestonia 150; acutifolia 137, 145, 158, 166; 
portobellensis 137, 138, 145, 149, 151, 158 

Prosopis 583 

Prosthecium 673 

Protodontia 77 

Psaronius 128 

Pseudoagloé 296 

Pseudoeugenia 264 

Pseudoleskea 665 

Pseudotsuga taxifolia 78, 505, 513 

Pseudovalsa 673 

Psilophytales from the Hamilton group in 
western New York, Some 599 

Psilotum 330; nudum 305, 306, 330; triquetrum 
330, 556 

Psoralea psoralioides 260 

Ptelea 132, 561; enervosa 560, 562; mio 
cenica 560; mollis cryptoneura 560, 562 

Pteridium 327; aquilina esculenta 327; arach 
noideum 306, 318, 327 

Pteridophyta of the Galapagos and Cocos 
Islands 303 

Pteris 327, 550; aculeata 327; angustifolia 309; 
apicalis 327; aurantiaca 320; biaurita 305, 
306, 318, 327; incisa 318; lutea 320; pedata 
313; propinqua 327; propinqua Cumingiana 
304, 327; quadriaurita 305, 306, 327; sul 
furea 320 

Pterogyne nitens 426 

Puccinia graminis avenae 339, 666; graminis 
Tritici 339; Hydrocotyles 170; iridis 340; 
Parkerae 502; Polygoni-amphibii 170; Smi 
lacis 170; Xanthii 170 

Pycnoporus sanguineus 647 

Pyramidomonas 301 

Pyramimonas 293; inconstans 293; montana 
293, 295, 296, 300, 301; tetrarhyncus 293 

Pyrolirion 84; albicans 83, 84, 87 

Pyropolyporus taxodii 651, 661 

Pythium 454, 456; Butleri 453-461 

Pythium Butleri, Thiamin and growth of 453 


Quercus 512, 524, 526; alba 560; Catesbaei 
490; consimilis 92; malheurensis 560, 562; 
marylandica 170; Merriami 92; nigra 1069, 


n 
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176; Phellos 176; spokanensis 89; ursina 
89, 92, 95; virginiana 486, 490 
Quercus-Carya 128 


Raduia 125 

Radulum vinosum 171, 172 

Randia 607; cochinchinensis 614; coffeoides 
614; Graeffei 614; racemosa 614 

Ranunculus neglectus 77 

Rao, V. PANDURANGA, Effect of artificial wind 
on growth and transpiration in the Italian 
millet, Setaria italica 229; Response of 
sorghum to high and low soil moisture 413 

Raphia 512 

Rauwolfia 206; tetraphylla 136, 140, 146, 147 
158, 166 

Raymond H. Torrey 433 

Razumovia 264 

READ, CHARLES B., Some Psilophytales from 
the Hamilton group in western New York 
599 

Rebutia Fiebrigii 77; Marsoneri 430; pseudo 
deminuta 430 

Regnellidium diphyllum 497 

Rehmiellopsis bohemica 594 

Response of sorghum to high and low soil 
moisture 413 

Rhabdadenia biflora 137. 144, 158 

Rhamnites 97 

Rhamnus 97 

Rhapidophyllum Hystrix 134 

Rhazya orientalis 136, 144, 160 

Rhipsalis Bartlettii 567, 569 

Rhizoctonia solani 424 

Rhizophidium 439-442, 444-451, 615, 619, 
621, 622; agile 442, 443, 448, 450, 451: 
carpophilum 623; gibbosum 442-444, 448, 
450, 451; laterale 615, 616, 618, 620-623; 
macrosporum 439, 440, 442; messanense 
444; rostellatum 448, 450, 451; rotellatum 
450; sphaerocarpum 441, 445, 446, 621 

Rhizophidium from cooked beef, A large spe 
cies of 439 

Rhizophidium laterale, Studies on Rhizo 
phidium IT 615 

Rhizophlyctis 440 

Rhododendron 

Rhodotorula 461 

Rhoeo 521; discolor 522 

Rhus 198, 493, 561; bendirei 90; diluvialis 
561; glabra 130, 526; Merrilli 89; ore- 
gonensis 561, 562; Toxicodendron 170, 
561; trilobata 561 


, 526 


Rhynchanthera 561; Hookeri 571; mexicana 
571; paludicola 571 

Rhytisma acerinum 169; Vaccinii 169 

Ribes 204, 588; aureum 597; lacustre 499 

Riccardia 495 

Ricinus communis 207 

Rossins, WILLIAM J., Thiamin and growth of 
species of Phytophthora 267 

Ropsins, WILLIAM J. and FREDERICK KAva- 
NAGH, Thiamin and growth of Pythium 
Butleri 453 

Rosellinia necatrix 203 

Rotrychium dissectum 501 

Rubus 513, 597; frondosus 507, 513 


Saccoloma 333; eiegans 333 

Saintpaulia ionantha 341 

Salpiglossis 259 

Salsola collina 499 

Salt spray: an important factor in costal ecol- 
ogy 485 

Salvia 337, 526 

Salvinia 594; natans 526 

Sapindus oregonianus 498 

Saprolegnia ferax 505 

Sapromyces Reinschii 673 

Saracha 590 

Sceptranthes 79, 80; Drummondii 79, 82, 84 

SCHAFFNER, JOHN H., Spiral systems in the 
vascular plants 507 

Schizocarya crispa 222; Drummondii 219; 
Kunthii 222; micrantha 109, 110 

Schizocentron 573 

Schizococcus 260 

Schizophyllum commune 172 

Schozopodium 600; dividi 600, 601, 606; 
mummii 600-602, 606 

Schizorcarya 105 

Schizothrix mexicana 286; thelephoroides 288 

Scirpus tuberosus 426 

Sclerocactus polyancistrus 408; Whipplei 398, 
408, 410 

Sclerotinia 497; fruticola 586 

Sclerotinosis 258 

Sclerotium rolfsii 666 

Scutiger persicinus 648 

Scytonema atrovirens 291; guyanense 291; 
Hofmannii 287 

Sebacina incrustans 170 

Secale cereale 127, 207 

Selaginella 73, 333, 518, 526; arenicola 518, 


525: horizontalis 333; kraussiana 522 





Senecio bombycopholis 125; millefolium 256; 
moreliae 125; rugelia 256; Tabacon 428 
Septobasidium 259, 425; pseudopedicellatum 
170; retiforme 170 

Septoria 597; lycopersici 432; Rubi pallida 169 

Septotinia 78 

Sequoia washingtoniana 525 

Setaria italica 229-232 

Setaria italica, Effect of artificial wind on 
growth and transpiration in the Italian 
millet 229 

Setchelliella pilosa 287 

Shunk, I. V. and B. W. Wells, Salt spray: an 
important factor in coastal ecology 485 

Sibbaldiopsis tridentata 438 

Silene menziesii 668 

Silphium 205 

Skierka 627 

SmitH, HELEN V., Some new and interesting 
late tertiary plants from Sucker Creek, 
Idaho-Oregon boundary 557 

Solanum 202; tuberosum 427, 513 

Solenia candida 175 

Solidago 128; rugosa 261; sempervirens 261 

Some new and interesting late tertiary plants 
from Sucker Creek, Idaho-Oregon boundary 


‘ 


Jt 


5: 

Some Psilophytales from the Hamilton group 
in western New York 599 

Sordaria fimecola 265 

Sorghum 416, 418; cernuum 413 

Sorghum to high and low soil moisture, Re 
sponse to 413 

Spaeropsis ellisii 494 

Sphaceloma 201, 497; symphoricarpi 66 

Sphacelotheca cruenta 131 

Sphaerocarpos 198, 340 

Sphaerotheca lanestris 430 

Sphenospora 627 

Spiral systems in the vascular plants 507 

Spiranthes gracilis 335 

Spirillum Jenneri 388, 389 

Spirodela polyrrhiza 432 

Spirogyra 450, 615, 616, 623; crassa 443, 450, 
615 

Spirulina 388, 390, 395; aeruginea 387-390, 
392-394; amethystina 388-394; densa 
290; Jenneri 388; Jenneri platensis 290; 
major 290; platensis 289; vaginata 422 

Spondylomorum quaternarium 299, 301 

Sporobolus Berteroanus 169 

Spruceanthus 72 


Stagonospora Curtisii 202 
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Starch formation in the leucoplasts of Phaseo- 
lus vulgaris 1 

Stauropteris 605 

Stelis 662 

Stemmadenia 158 162; Alfari 136, 143, 156 
159; grandiflora 136, 142, 143, 159: obovata 
136, 143, 159 

Stemonitis 201 

Stenosiphon 105; linifolium 228 

Stereum fasciatum 171; frustulosum 171, 179; 
fuscum 171; gausapatum 171; pargamenum 
171, 173, 175; rameale 171; Ravenelii 171; 
subpileatum 171, 179; umbrinum 171 

Stigeoclonium 615, 623; tenue 615, 616 

Stigmaria 510 

Stigmatopteris 348, 349, 376 

Strobilomyc¢ es strobilaceus 174 

Strophanthus 138, 150; dichotomus 137, 145, 
160; gratus 137, 145, 148, 160, 166; sar 
mentosus 137, 145, 149, 150, 160 

Structure and growth of the shoot apex in 
Ginkgo Biloba 531 

Studies in Ericales III. The genus Leiophyllum 
99 

Studies in Onagraceae XI. A revision of the 
genus Gaura 105, 211 

Studies in Penstemon VI. The section Aurator 
233 

Studies in the American Celastraceae 1. New 
species of Microtropis, Wimmeria and Zino 
wiewia 463 

Studies in the Uredinales, the genus Chaconia 
625 

Studies on Rhizophidium II. Rhizophidium 
laterale 615 

Stylocoryne coffeoides 614; racemosa 614 

Styrax 127 

Svenson, H. K., Pteridophyta of the Galapa 
gos and Cocos Islands 303 

Symphoricarpos albus 593 

Symploca profunda 286 

Symplococarpon Hintoni 123 

Synechococcus aeruginosus 386, 387 


Tabernaemontana acutissima 136, 142, 143, 
159; arborea 136, 143, 159; chrysocarpa 136, 
138, 140, 145 159, 166; Cumingiana 136, 
144, 159; divaricata 136, 144, 159 

Taenitis angustifolia 309 

Taphrina caerulescens 169 

Taxonomy of a community of blue-green algae 


in a Minnesota pond, The 377 
Taxus baccata 501 
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Tectaria 328; martinicensis 305, 328 

Tetrachondra patagonica 664 

Tetramerium 261 

Tetrapedia 383 

Thalictrum 207 

Thelypteris serrata 354 

Thenardia Galeottiana 137, 138, 144, 158 

Thevetia peruviana 136, 138, 140, 146, 147. 158 

Thiamin and growth of Pythium Butleri 453 

Thiamin and growth of species of Phytoph 
thora 267 

Thompsonella 76 

Thraustotheca clavata 428 

rhrinax 493 

Thuja 526 

Tibouchina paludicola 571 

Tildenia pilosa 287 

Tilia 520, 526 

Tillandsia insularis 306 

Tilletia levis 265, 665; Tritici 265 665 

Tingia 585 

Tithymalus 336 

Torrey, Raymond H. 433 

Trachelospermum difforme 137, 144, 158; 
jasminoides 137, 144, 158 

rrachomitum 149, 150, 160; venetum 137, 
145, 161 

Trachypteris 328; Drakeana 304; Guilliana 
328; Gillianum 304; pinnata 304, 306, 328 

Tradescantia 78, 207, 669; ozarkana 71; 
psludosa 673 

Trametes amygdalina 647; cubensis 
657; Humaena 656, 661; malicola 
rigida 175; sepium 175; subcubensis 656, 
661; subroseus 69; versatilis 175 


175, 
17 


ee 


Trapa bicornis 668 

Tremellodendron 77; pallidum 170 

Tribulus 521; terrestris 526 

Trichomanes 329, 333; capillaceum 333; cocos 
320, 333; elegans 333; Hookeri 333: Krausii 
305, 329; pusiilum 329; radicans 333 

Tridens 426 

Trifolium 668 

Trillium 201, 262 

Triodia 664 

Trisetum 673 

Triticum 262, 443 664; aestivum 590 

Trixis decurrens 125 

Tropaeolum 640; majus 639, 640 

Tsuga candensis 520 

Tulipa 431, 596 

Tympanis 129 


Tyromyces avellaneialbus 657, 661; Spra- 


guei 656 


Ulmus 520, 526; americana 522; fulva 673 

Ulothrix 615, 616, 618; zonata 615, 618, 623 

Uniola paniculata 485 

Urechites Andrieuxii 137, 144, 158 166 

Uredinales, the genus Chaconia, Studies in 
the 625 

Urginea maritima 583 

Urnula Geaster 71 

Uromyces albescens 627; Lespedezae-procum- 
bentis 169, 170; pallescens 625; Toxicodendri 
170 

Ustilago avenae 77, 477, 483; Hordei 343; 
Kolleri 483; levis 477, 479 481-483 

Utah, The Cactaceae of southern 397 

Utahia Sileri 400, 406, 409 

Utricularia 283 


Vaccinium 670; arboreum 169 

Vagnera stellata 438 

Valeriana parnassiifolia 427 

Valerianella 664 

Vallisneria spiralis 596 

Valonia 336, 425, 502 

Vascular anatomy and comparative morphol- 
ogy of apocynaceous flowers, The 135 

Vaucheria 23, 124, 426, 450, 593 

Venturia inaequalis 667 

Verbena stricta albiflora 672 

Vernonia fasciculata corymbosa 669 

Verticillium 75 

Viburnum 261; Opulus 555; rufidulum 555 

Vigna sinensis 256 

Vinca 161, 163; major 136, 144, 155; minor 
136, 144, 155, 166 

Vitis vinifera 130, 674 

Vittaria 333; angustifolia 309; lineata 333 

Volvaria bombycina 172, 173 

Vulpia 129 


Washington, Additional Miocene plants from 
Grand Coulee 89 

Wedelia glauca 128 

Weichselia 257 

WELLs, B. W. and I. V. Sunk, Salt spray: an 
important factor in coastal ecology 485 

Whitford, L. A., A new green alga; Oedo- 
cladium Lewisii 23 

Wimmeria 463; acapulcensis 465-467; Bart 
lettii 467, 469; concolor 469; confusa 467, 
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468; lanceolata 467; pallida 467; persici 
folia 467 

Wimmeria and Zinowiewia, Studies in the 
American Celastraceae 1. New species of 
Microtropis, 463 

Winter buds of Brasenia, The 277 

Wolffiella floridana 355; oblonga 128 

Woopson, Jr., Ropert E. and JoHn ADAM 
Moore, The vascular anatomy and com 
parative morphology of apocynaceous flow 
ers 135 

Woodwardia 557; crenata 557; deflexipinna 


557, 558; Maxoni 557; virginica 557, 558 
Xanthoxylon 329 


YounGc, PavuLtne, Starch formation in the 
leucoplasts of Phaseolus vulgaris 1 

Youngia 123 

Yucca 518, 526; Howard-Smithii 593; rupicola 
594 
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Zamia 516; floridana 520; furfuracea 520: 
integrifolia 516, 518, 520, 525 

Zea mays 11, 124, 131, 259, 260, 443, 500, 522. 
524, 525 

Zephyranthes 79, 84-86; albicans 83, 84, 86; 
Drummondii 79, 84, 86; macrosiphon 86 

Zinowiewia 463; australis 469, 470; con- 
cinna 470, 471; costaricensis 471, 472; 
integerrima 471, 475; Matudai 472, 476; 
pallida 473-475; rubra 473, 475, 476 

Zinowiewia, Studies in the American Cela- 
straceae 1. New species of Microtropis, 
Wimmeria and 463 

Zizania 11, 14, 17; aquatica 13-20, 339 

Zizania aquatica in the seed and in artificial 
culture, The development of the embryo 
of 11 

Zschokkea panamensis 136, 146, 158, 166; 
ramosissima 136, 146, 158 

Zygadenus fontanus 127 


Zygocactus truncatus 526 
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tions for 1938 are open. The approximate number of cards for 1938 
will be 1600. The estimated cost of the cards for this year will be $48. 


Address all inquiries to 


Dr. HAROLD N. MOLDENKE, Treasurer 


Torrey Botanical Club, New York Botanical Garden 


Fordham Station, Bronx Park, New York City 





The Standard for Microscope Glass 


Gold Seal Microscope 


Slides and Cover Glasses 
Crystal Clear - Non-Corrosive - Will Not Fog 


Microscopic work demands glass of 
unusual clarity. Gold Seal Slides and 
Cover Glasses are made from glass 
practically free from alkali. They 
attain a precise and uniform thin- 
ness of plane surface. Therefore, 
Gold Seal offers an unusual degree 
of crystal clarity. Further, Gold 
Seal is guaranteed against cor- 
rosion, fogging or any imperfec- 
tion. Specify Gold Seal Slides and 


Cover Glasses. 





CLAY-AVAMS CO 


(sli. 
MADE IN U.S.A. 


44 EAST 2300 STREET, NEW YORK / 





“ORTHOLUX” BY feit< 





Ultra modern design featuring: Permanently aligned, built-in 
light source. Transmitted and incident illumination. Binocular 


and monocular vision. 


Microscope “ORTHOLUX” is the product of years of intensive 
research in advancing the design of microscopes in the interest 
of the user by the world’s largest manufacturer of microscope 


equipment. 


Never before has a microscope of this type incorporated so many 
features of outstanding importance: the base and arm are one 
piece. The observation tubes—monocular or binocular—are in- 
terchangeable. The source of light, suited for visual observation 
and photomicrography, is built-in and permanently aligned. 
Ball-bearing coarse and fine adjustments are located at the base 
for convenience. The new mechanical stage takes slides up to 


two by four inches. 


f LEITZ INC 730 FIFTH AVENUE, NEW YORK, N. Y. 
. 7 WASHINGTON CHICAGO DETROIT 





Makers of the famous LEICA Camera Western Agents: Spindler and Sauppe, Inc., Los Angeles - San Francisco 





Aristolochia Stem 


The stem of Aristolochia has long been a favorite object for the 
study of the vine type of structure in a dicot. Already listed in our 
catalog are cross sections of very young stem for procambium 
(B7.3141), intermediate age of stem for protoxylem, protophloem 
and procambium (B7.3142) and old stem showing annual rings and 
anomalous structure (B7.3143). We now wish to announce the addi- 
tion of a long section of older stem (B7.3144, $0.60) and a composite 
slide bearing young stem and cross and long sections of older stem 
(B7.3145, $1.00). 


GENERAL BIOLOGICAL SUPPLY HOUSE 
Incorporated 


761-763 EAST SIXTY-NINTH PLACE 
CHICAGO 


ledges Absolute Satisfaction 

















~ THE WECK 
SECTIONING 
RAZOR 
























INTERCHANGEABLE BLADES 


WHAT ONE CUSTOMER SAYS:— 


"On December 6, 1936, | received your sample Weck 
Razor Blade for free hand sectioning. During the past 
year | have made frequent use of it. It is most useful 
and convenient. 


"| plan to have each of our major students include one 
in her dissecting kit this coming year.” 


Sister M. Clare Metz 
Our Lady of the Lake College 


San Antonio, Texas 









The blade shown at the left 
is the actual size. It may be 
replaced at 8¢ each. 


EDWARD WECK & CO. 


135 Johnson Street, 
BROOKLYN, N.Y. 














Triareh Botanical Products 





What Does Triarch Offer You in 1938? 


Over 1000 prepared microscope slide items for general botany, including more 
than 250 for plant pathology, and many for cytology. Our slides for the complete 
life histories of such popular forms as Pinus and Lilium have become standard 
items in many college laboratories. Some 250 of our most popular slides are 
heavily stocked for rapid delivery, and all the rest can be made up speedily on 
demand, 


More than 250 preserved plant items for laboratory dissection, all heavily stocked 
and available for 24 hour delivery service. We are the originators of the “cold- 
pack” method of permanent green preservation, now used by most supply con- 
cerns. 


Most of our microscope slides are stained in the famons Triarch Quadruple 
Combination of safranin, fast green, violet and gold orange sor sectioned material, 
and safranin, iron haematoxylin, Delafield’s haematoxylin and fast green for 


whole mounts. 


We are just introducing a new set of 25 bacterial slides, made from authentic 
cultures selected to show all types of bacterial morphology, and brilliantly 
stained to show special features such as flagella, spores, capsules and granules. 
The set of 25 slides may be obtained for $10.00; write for a list of individual 
slide prices. 


Triarch now offers a set of 8 color process plates engraved from three-color 
separation photomicrographic negatives, including such popular items as monocot 
stem, dicot stem, monocot root, dicot 1 1, dicot leaf, corn embryo, and the three 
stages of wheat rust. These plates are printed in such a way as to make them 
adaptable either to opaque projection or laboratory notebook work. They must 
be seen to enable one to appreciate their beauty, but all observers have declared 
them unique and remarkable for teaching value. Single sets of 8 plates are 
mailed prepaid for $1.00, or 10 sets for $8.00. 


Last but not least, Triarch offers you 15 years of experience in scientific and 
commercial microtechnic. Our technical information is yours for the asking. On 
research problems we are equipped to give actual assistance at cost of materials 


and labor. 
TRIARCH BOTANICAL PRODUCTS are used in every state in the Union and 


in 15 foreign countries. You are missing something if you do not give Triarch 
an opportunity to serve you! 


Geo. H. Conant, Ripon, Wisconsin 


PREPARED BY A BOTANIST FOR BOTANISTS 





STEREOSCOPIC 
DISSECTING MICROSCOPE XV 


with 


Inclined eyepieces and large field of view, 
Revolving objective carrier, 
Built in illuminating device for incident light. 
Magnifications: 16x to 216x 


Leaflet Micro 510 upon request 


CARL ZEASS. INC. 
486 Fifth Avenue 728 So. Hill Street 
N E W 0. & LOS ANGELES 


GRORGE BANTA PUBLISHING OOMPANY, MENASHA, WISCONSIN 
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